


^?^<?^<^^p^<?^^?^<?^

Given to the

YALE MEDICAL LIBRARY

in memory of

VERA SCHWEITZER

From afund

for literature in thefield of

physical medicine

<?*£&$&?*&&&?Q&



Digitized by the Internet Archive

in 2012 with funding from

Open Knowledge Commons and Yale University, Cushing/Whitney Medical Library

http://www.archive.org/details/treatiseondeformOOsalt







BY THE SAME AUTHOR.

A

P M -A. C T I C .A. X. TREATISE
ON

THE MECHANICAL CONTRIVANCES EMPLOYED FOR
THE RELIEF AND CURE OF HERNIA.

WITH NUMEROUS ENGRAVINGS.

Pp. 112. 3s.

Preparing for the Press.

.A. M A 1ST TJ .A. L
ON

THE MECHANICAL TREATMENT OF CURVATURE
OF THE SPINE,

AND OTHER DEFORMITIES OP THE TRUNK AND UPPER
EXTREMITIES.

Copiottsli} |IIustiafcb bg ^^otograpbs attb ^let^aniral gratoings.



ON

THE MECHANICAL TREATMENT

OF

DEFORMITIES AND DEBILITIES

OF THE

LOWER EXTREMITIES.







lig 4

m 3

Jylrreivr, i.
ZVncL > woea rM



f

A TREATISE

DEFORMITIES AND DEBILITIES
OF THE

LOWER EXTREMITIES,

AND THE MECHANICAL TREATMENT EMPLOYED IN THE

PROMOTION OF THEIR CURE.

ILLUSTRATED BY COLOURED DRAWINGS OF THE MUSCLES AND TENDONS OF LEG

AND FOOT, LITHO-rHOTOPtRAPHS OF CASES, AND NUMEROUS WOODCUTS

OF

THE MOST APPROVED MECHANISM EMPLOYED.

BY

T. P. SALT, Birmingham,
ANATOMICAL AND ORTHOPAEDIC MECHANICIAN,

AND AUIHOE OP

"A PRACTICAL TREATISE ON THE MECHANICAL CONTRIVANCES EMPLOYED FOR THE

RELIEF AND CURE OF RUPTURE."

LONDON

:

JOHN CHURCHILL AND SONS, NEW BURLINGTON STREET.

M DCCCLXVI.



LONDON :

IAVILL AND KDWARDS, PRINTERS, CHANDOS STREET,

COVENT GARDEN.



TO

W. J. LITTLE, M.D.,
FOUNDER OF THE ROYAL ORTHOP-EDIC HOSPITAL,

IN ACKNOWLEDGMENT OF

THE ABILITY, ENERGY, AND ZEAL WITH WHICH HE HAS DEVELOPED

THE SCIENCE OF ORTHOPAEDY,

AND OF

THE VALUABLE INSTRUCTION AFFORDED BY HIS WRITINGS

TO THE ORTHOPAEDIC MECHANICIAN,

THIS WORK IS

(WITH PERMISSION)

lUspEttfttllg Ipebicnteb,

THE AUTHOR.





^nJjsrtiltmt

.





J<**^u^t_ i<f. ?/2,6SJ

\* fhijl.eJL

6Z4^C J?tf&^

x^^rx,





CfabfaJfwKkt^i'U

/

fay ^r^&zr^& tf&zj^

n-rti





S7s72*^a<s/

/ U. fi hI d£cu 7 ..

J /¥- &6f«~<6.





%<7?ftfMm Affix /&c6/£r:

^ fits', o<«.

^ 2 e s£.





( ptoOfc* ^2W^< t^^t /^J , ^yt^-o^^z

^ stf e^, C^Sl

/V Vc^<^^<^J '£4—

/zt^^S





\se.ss?£L

^£^^£^^^te^ syi^, Jl





PREFACE.

This treatise consists of two parts, the first is

devoted to preliminary matter and the anatomy of

the parts concerned in the deformities treated of;

the second to the description of the individual

classes of deformity, and the mechanical treatment

suited to each.

The work is illustrated by coloured drawings,

litho-photographs of cases treated according to the

principles enunciated in the text, and numerous

woodcuts of the mechanism generally employed.

The woodcuts represent the mechanical apparatus

referred to in the body of the work. Every approved

apparatus has been adopted, whether of English

or foreign manufacture; in many instances im-

proved modifications will be apparent, and a large

number of original contrivances are exhibited.

The photographs of cures might easily have been
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Vlll PREFACE.

multiplied almost to any extent, but those selected

are types of all varieties, and will sufficiently demon-

strate the possibility of relieving even the most

severe cases.

A peculiar characteristic of this book is, that

each apparatus is so carefully drawn as clearly to

show its construction, thus enabling the surgeon to

judge of its merit, and to see that what he requires,

by whomsoever manufactured, is correct in principle

and correctly carried out in detail.

The above plan has been adopted with the view

of collating and arranging as an exhaustive treatise

all possible information on the subject of deformities

of the lower extremities ; so that the work may

prove a valuable handbook to the surgeon, and

especially to the student of orthopaedy. As the

work may probably be consulted by the non-

professional as well as by the professional reader,

the Author will be excused by the profession for

appending a glossary of some of the more technical

terms employed.

The anatomical plates are from original draw-

ings by Mr. Moreton ; the photographs are by Mr.

Pickering ; the lithographs and litho-photographs

by Mr. Underwood ; the mechanical drawings by
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Mr. W. T. Foulkes, and their transference to wood

by Mr. Sershall, all of Birmingham.

The anatomical details are collated chiefly from

Mr. Gray's " Descriptive and Surgical Anatomy,"

and Erasmus Wilson's " Anatomist's Vade Mecum."

To these and the other authorities consulted, from

whom much valuable information has been gleaned,

the Author's acknowledgments are due, especially

to Dr. Little, Mr. Brodhurst, Mr. Barwell, and Mr.

Bigg; and to the artists whose careful attention

has been devoted to the illustrative drawings, thanks

are also due.

b 2
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ON

DEFORMITIES AND DEBILITIES

LOWER EXTREMITIES.

INTRODUCTION.

The object of this book is to describe the nature,

causes, and mechanical treatment of the various

deformities incident to the lower extremities of the

human body; the large number of persons who

are sufferers, more or less, from the maladies re-

ferred to, invests the subject with paramount

importance.

The books which have been written are not

numerous, nor are they quite calculated to satisfy

the person who reads with the view of turning to

practical account the knowledge acquired ; that

which has been written is chiefly on the pathology

of deformity and instruction respecting operations.

The subject has not hitherto been treated as a

whole—that is, as a consideration of the causes of

B



2 INTRODUCTION.

deformity, and the mechanism, employed in its

treatment and cure. Medical men are frequently at

a loss to know the most suitable contrivances to

adopt in special cases, owing chiefly to the indis-

tinctness with which all the mechanical apparatus

have heretofore been drawn and described ; to

the patient himself no information has been given,

and no instructions, by the application of which

he may assist the surgeon and mechanician in

carrying out their views, and from the absence

of which a cure is retarded, and in not a few

instances altogether prevented. It is hoped that

the wants thus indicated may be supplied by this

volume.

Cases often come under the notice of each ortho-

paedic mechanician differing in some way from any

previously described, and requiring some modifica-

tion of the apparatus ordinarily employed, the his-

tory and description of which may prove invaluable
;

such as have come under the author's observation

(not a few during the last twenty-five years) are

described with accuracy, and in addition to this

every approved contrivance, whether English or

foreign, has been carefully examined, clearly ex-

plained, and illustrated.

A brief chapter is devoted to the history of the

rise and progress of mechanical therapeutics, and

the introduction of tenotomy into England, which
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has given so great an impetus to the orthopaedic

mechanician's art.

The author is indebted to the Medical profession

generally for many valuable suggestions which

have enabled him to carry his experiments to a

successful issue, and to them he tenders his warmest

acknowledgments

.
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PART I.

CHAPTEE I.

Necessary Qualifications of an Anatomical Mechanician—Practical

Knowledge of Mechanics and of Anatomy essential—Examination

Test for the Mechanician—Advantage to the Surgeon—History of

Orthopaedy—Early Advanced Ideas—Their Loss—Hippocrates

—

The Correctness of his Opinions—Succussion—Extension—Expla-

nation of Mellet's Apparatus—Pressure on the Extruded Vertebras

—Fallacy of these Modes of Treatment—Loss of the Labours of

Hippocrates—Long Interval in which no Advance was made in

Orthopaedic Science — Pare" — Hildanus— Glisson— Arcaeus

—

Mincius—Andry—Continued Employment of Empirical Modes of

Treatment—Scarpa and his Shoe—Discovery of Tenotomy—Its

Progress—Dr. Little introduces it into London—The Royal

Orthopaedic Hospital established—General Recognition of the Im-

portance of mechanical Treatment in Orthopaedy.

The province of the therapeutic mechanician has

become of late widely different from what it for-

merly was ; the steady advance of science has not

left this important branch of study behind, and the

treatment of deformity with a view to cure now re-

ceives an amount of attention commensurate with its

importance. This is due partly to the introduction

of tenotomy, which opened out a wide field for

investigation and experiment, and partly to the

growth of a fuller appreciation of the value of the

various mechanical forces which might be employed

for the relief of deformity.
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However this may be, the progress of science

obligated a corresponding advance in the acquire-

ments of the mechanician, who, from a mere un-

educated workman, became a man of liberal educa-

tion. In former days, before orthopaedy had

become a separate and distinct branch of study,

and the introduction of tenotomy had rendered

curable many cases which previously were con-

sidered hopeless, nothing more was required of the

" instrument maker," as he was rightly called, than

merely to carry out the instructions of the surgeon

under whose orders he acted. Now, however, it is

far otherwise ; the surgeon having diagnosed and

treated the disease, leaves the mechanical part of

the treatment of deformity mainly in the hands of

the orthopaedic mechanician, who, to secure success

even in a moderate degree, must acquire a know-

ledge of at least so much of anatomy as relates to

the parts implicated in the various deformities with

which he has to contend ; he must also be con-

versant with the theory and principle of applied

mechanics ; he must understand the action of the

screw, the lever, and other forces which he will

have to apply in the construction of orthopaedic

apparatus, or the result will be injury to the

patient instead of benefit. In addition to all these

qualifications, he should have gained in early life

a practical acquaintance with the manufacture of the
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needful apparatus ; for although it may not be neces-

sary for him afterwards to undertake the manual part

of his profession, nevertheless the knowledge thus

acquired enables him the better to direct the efforts

of those in his employ, so as to carry out efficiently

the designs originated by the surgeon and himself.

Finding these new demands upon his skill, the

mechanician exerted himself to meet them, and it

is interesting to observe the progress he has made

in the acquisition of knowledge ; a brief review of

the history of orthopaedy may be interesting, and

here I shall not, perhaps, be considered out of

place in observing, that it is to be regretted that

orthopaedic mechanicians are not required to pass an

examination embracing a general view of anatomy,

especially of osteology and myology, and an exact

knowledge of the principles and application of prac-

tical mechanics, before being recognised as com-

petent to exercise their art ; the dispensing chemist

and the dentist are obliged to pass through this or-

deal, and the surgeon surely depends as much upon

the man to whom he entrusts the mechanical treat-

ment of deformity, either after he has performed a

surgical operation, or without that assistance, as

upon him who dispenses his medicines.

The surgeon would derive much benefit from

such arrangement, inasmuch as he would feel con-

fident when recommending his patient to a duly
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certificated mechanician, that he was sending him

to a man of skill, and one who wonld be able to

apprehend and carry out any idea suggested by

himself, or personally to originate, construct, and

apply, the mechanism most suitable to the case

under treatment.

To revert to the history of orthopaedy ; in this,

as in every other study, the first ideas formed were

crude and unsatisfactory
;
yet, as is frequently the

case, in the midst of the most absurd hypotheses,

opinions were broached which, although ignored and

lost sight of for ages, are now held to be true ; and

men were found, who in their knowledge of the

principles of their science, in the correctness of the

deductions drawn from that knowledge, and in the

facility with which they applied them, were centuries

in advance of their contemporaries.

Unfortunately, however, much of this knowledge,

gained with such labour and perseverance, was lost

to the world either through indifference or wilful

blindness, only to be revived in after ages as

novelty.

In no science has this fact been so aptly exem-

plified as in that of surgery, so far as it relates to

the treatment of club-foot and other analogous

deformities. Five hundred years before the Chris-

tian era, Hippocrates carried the science of medi-

cine, surgery, and especially of orthopaedy, to an
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extent of usefulness not afterward exceeded, nor

even attained for the space of nearly two thousand

years. The correctness of his opinions in reference

to club-foot especially, has been completely con-

firmed by the experience and research of modern

times ; he also combated the fallacious views then

prevalent, that spinal deformity was curable by

the employment of brute force ; for example, it

was customary then, and for centuries afterwards,

to attempt the correction of projections of the spine

by means somewhat similar in principle to those

which are now employed to reduce dislocations,

namely, by suspending the body from a ladder

or on an inclined plane, or couch, with the head

or the feet upwards, as the distortion happened to

be in the upper or lower part of the back, thus

allowing the entire weight of the parts below

the point of suspension, to drag upon the dis-

placed vertebras, hoping thus to compel them to

reassume their normal position.

The accompanying curious drawing (Plate II.),

taken from Mellet's work on " L'Orthopedie,"

will explain more clearly the method of suspension

on an inclined plane ; from Mellet also, I extract

his explanation.

" L'extension y est exercee superieurement par

une courroie tenant a une serre-tete, et mise en jeu

par une espece de treuil muni d'un cliquet, et par des
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liens places sous les aiselles, et inferieurement

par une ceinture semblable en quelque sorte a celles

qu'on emploie aujourd'hui, mais, qui embrassait

en menie temps la cuisse au-dessus du genou, et la

jambe au-dessus des malleoles par des courroies

matelassees ;
' au nioyen de quoi,' dit Venel, ' Tac-

tion extensive, etant partagee, est moins incommode,

ou plutot, est tres supportable, comme une longue

experience me l'a prouve."

In addition to this, a still more objectionable

method was frequently employed ; the patient was

made to stand, or was suspended in a recess in a

wall of such size as would only admit the body in

its normal or undeformed position, thus leaving

the projection or hump visible in profile; upon this

hump a lever was brought to bear, whose fulcrum

was a staple let into the wall on one side of the

recess ; a pad was interposed between the lever and

the back to prevent abrasion, and considerable force

was exerted.

A. very little consideration will show how fal-

lacious were the ideas upon which this mode

of treatment was based. The whole weight of

the upper or lower half of the body, as the case

might be, straining upon the spine, aided by heavy

weights (which were sometimes attached to assist

in the extension), might possibly have some

tendency to extend the vertebral arch, but with
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this apparent improvement would be produced

such a state of weakness of the parts as would

readily admit of a relapse, and the last state of the

deformity would be worse than the first.

Some slight appearance of reason, however,

surrounds this mode of treatment, which was

called succussion, and relieves it from some of the

absurdity attaching to the plan with which it was

usually connected, namely pressure on the apex of

the projection by means of a lever, manual force,

or otherwise.

The result of powerful and continued pressure

on this point would be, not the reduction of the

original arc of deformity, but its transference

from a posterior to a lateral curvature, which latter

would be subject to all the aggravations attendant

on sudden and violent alteration in the position of

parts so complex, and containing so many articula-

tions as the spine.

In addition to these evils, in themselves sufficient

to condemn such a practice, dislocation or fracture

would be quite as likely to occur as reduction even

in lateral deformity, but as Hippocrates very

justly observes, " if men see a great deal of out-

ward show, they wonder at and admire the means

employed, but trouble themselves very little to

inquire the result obtained ;" hence these em-

pirical operations attracted much attention and
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were greatly commended during a long series of

years

.

I have before remarked that the opinions of

Hippocrates on the subject of club-foot received

but little consideration for ages after his death,

and the mode of procedure recommended by him

for the treatment of deformity did not greatly

vary in principle from that now employed ; but

only in the mechanical ingenuity with which

it is applied. The benefit of the industry and

perseverance of this talented and far-seeing man,

perished with his life, and, for a period of nearly

two thousand years, there was a perfect blank in

the history of mechanical therapeutics, in which not

only were no improvements made, but an actual

retrogression took place.

Ambrose Pare, in the seventeenth century, was

the next who rose to any considerable eminence,

and to him we owe the first volume (after Hippo-

crates) which explains, with any degree of accuracy,

the science of medicine or the practice of surgery.

His views were in many cases sound, and he left

to the world much valuable information, especially

on the subject of mechanics as applied to surgery,

which has proved of eminent service to the practi-

tioners of a later day.

After Pare followed others who directed much

of their attention to the study of orthopaedy, and
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introduced in the construction of mechanical sup-

ports for deformity, first the screw, and afterwards

the lever, as some of the most powerful and useful

curative means to be employed.

Fabricius Hildanus, Glisson, Arcseus, Mincius,

Andr}r, and Scarpa, are the men whose names are

best known as earnest students of this branch of

surgical science. Glisson employed a corset for

spinal deformity. Arcseus used a wooden shoe with

lateral wooden uprights for the cure of club-foot

;

whilst Scarpa has earned for himself a world-wide

reputation by the invention of the famous shoe

which bears his name, for many years the only

instrument used in the treatment of club-foot, and

which is acknowledged to have suggested the prin-

ciple upon which many of the more elaborate and

scientific instruments now in use for the same

purpose were constructed.

Much, however, as these pioneers in science did,

in their day, to place orthopaedy on its proper

basis as a distinct branch of study, they did not

do all ; they did not adequately recognise the value

and importance of that primary axiom in mecha-

nical therapeutics, " that nature may be led by the

hand, but can never be pushed by the shoulder " we

may guide her but can never drive her ; hence they

fell very frequently into similar errors to those

which they condemned in the ancients, viz., the
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employment of empirical means for correcting

deformity, and attempting its cure by the sudden

and violent, instead of by the gentle, gradual,

and rightly-directed application of mechanical

force.

It was not until some years after the great dis-

covery of subcutaneous tenotomy by Stromeyer in

1830, that this fact began to be fully and com-

pletely understood ; and considering how great an

influence has been exercised by tenotomy on ortho-

paedy, a short notice of its rise and progress may

not be uninteresting.

From the works of Hippocrates, published by

the Sydenham Society, we find that the subject

had been considered by him ; but whatever may

have been his ^iews, and those of the ancients

generally, it is quite certain that no deep impres-

sion was made on the minds of the Medical Pro-

fession, for we hear nothing more until the seven-

teenth century, when the subject was investigated

with patience and zeal by several distinguished

surgeons, chiefly Germans ; amongst others by

Severinus (in 1643), by Pare (1641), and later still

by Arcseus (1658).

In the eighteenth century we find still greater

attention given to tenotomy; commencing with

Du Verney (1751), we have Yenel, Verdier,

Blumenbach, Wanzel, Naumberg and others, all
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distinguished men ; still no very important advance

was made by their researches, and indeed, much

diversity of opinion existed between them as to

the causes of distortion, with no greater agreement

as to the treatment required. For example, Du
Verney assigned muscular retraction as the cause

of club-foot ; Naumberg and Blumenbach attri-

buted it to malposition of the tarsal bones. Palletta

asserts that the total or partial deficiency of the

inner malleolus is the primary cause of Talipes

varus ; Eudolphi, that " club-foot in the foetus arises

alone through morbid nervous influence acting on

the muscular system ;" and Cruveilhier that the

deformity was induced by a cramped position in

utero.

The first recorded operation for club-foot was

performed at Frankfort by Thilenius in 1784, and

appears to have been successful. Twenty years

afterwards, a second operation, performed by

Sartorius (1806), was also successful ; after which

Michaelis operated for talipes eight times in the

years 1809-10.

Delpech comes next in order (1816), who,

although he wrote four rules for observation in

tenotomy, which even at the present day are in

force, nevertheless, himself performed but one

operation.

In 1831, Stromeyer first subcutaneous!?/ divided
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the tendo Achillis, and the Medical Profession, in

this country at least, cede to him the reputation of

having1 placed tenotomy on a firm basis as a part

of surgical art ; it must be further borne in mind

that Stromeyer simplified the operation, and im-

proved the mechanism employed for after-treat-

ment, of which, for the first time, we have much

account. Four years afterwards, the operation was

introduced into France on Stromeyer's method by

Duval.

In 1836, Dr. Little himself submitted to a

successful operation at the hands of Stromeyer.

In 1837, he wrote an inaugural dissertation on

Talipes varus and founded the Eoyal Orthopaedic

Hospital. Since that period until very recently,

the practice oftenotomy has rapidly extended, being

introduced into private as well as hospital practice

;

lately, however, a theory has been mooted op-

posed to the present received and adopted views,

and condemning tenotomy altogether, and as it is

broached by a very able surgeon (Mr. Barwell) it is

worthy of careful investigation ; be this, however,

as it may, it is quite certain that tenotomy gave an

active stimulus to the orthopaedic mechanician to

laborious thought and careful experiment, inasmuch

as he saw a much wider field opened for his labours

by the successful efforts of tenotomists.

From the introduction of tenotomy dates an
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entirely new era in the history" of mechanical

therapeutics. The operation was not designed as

a substitute for the instrumental treatment of

deformity, but as a means of rendering its success

more certain ; from the satisfactory results thus ob-

tained, the great value of scientifically designed

and carefully constructed apparatus for the cure of

distortion was firmly established, and universally

recognised by the Medical Profession, and the

study of the principles upon which their operation

was based, was earnestly pursued until the art of

the orthopaedic mechanician was brought to its

present state of perfection.
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Causes of Deformity—Congenital and Non-Congenital—Causes of

Congenital Talipes—Malformation of Tarsal Bones rare—Spinal

and Cerebral Affections, the ultimate Cause—Paralysis of one Set

of Muscles and Preponderance of another, the proximate Cause

—

Mr. Barwell's Opinion—Causes of Adult Talipes—Rickets pro-

ductive of Distortions of the Legs—Causes of Rickets—Dr. Little's

Opinion—Characteristics of Rickets—Composition of Bone

—

Changes which occur in the Formation of Rickets—Signs of im-

pending Rickets—Spinal Deformity produced by Rickets—Time

of its Appearance—Medical, Surgical, and Mechanical Treatment

required—Deformity not spontaneously curable—Ankylosis—Con-

tracted Joint—Ankylosis partial and complete—Its Causes—Ex-

ternal Injury—Strumous Diseases—Contracted Joint—Its Causes

—Retraction of Muscles caused by long Splintage, &c.— Cicatrices

of Wounds.

Having in the previous chapter briefly traced

the history of mechanical therapeutics, its infancy,

progress, and recent development, I proceed to

consider the causes which, in the opinion of the

most eminent orthopaedic surgeons, mainly operate

in the production of deformity ; for convenience

of description I have divided the subject into two

classes, namely congenital and non-congenital, and

following the natural order, will consider first those

which are congenital.

One of the causes which would most readily pre-

c
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sent itself to the mind as likely to produce talipes

is malformation of the tarsal bones, or absence of

one or more of them. It is true that this abnormal

condition of the tarsal bones does sometimes take

place, almost invariably producing deformity of one

kind or another , but it is an event of extremely

rare occurrence. It is the opinion of eminent

medical men that the primary cause of congenital

distortion is to be sought for in a deranged and

morbid condition of the brain, the nervous sj^stem,

and the spinal cord, or in an imperfect development

of either. Any deficiency or abnormal condition of

these important organs, by means of their intimate

connexion with every part of the body, very fre-

quently involves a corresponding abnormal state of

the muscles of the limbs ; thus, when deficiency of

the whole or any part of the brain occurs, it often

happens that some of the muscles of the leg and

foot are arrested in their development. When this

is the case, those which remain healthy exert their

greater force and draw the foot away from the

affected side, producing talipes varus or valgus,

according to the muscles which are implicated in

the disease ; hence it will appear that the muscles

and tendons are only secondary instruments in the

formation of talipes, the primary cause being de-

ficiency or change in the nervous system. That

every unnatural condition of the spine has much
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connexion with the muscles of the leg and foot is

proved by the fact that spina bifida is usually

accompanied by some variety of talipes.

It being impossible to watch the origin and pro-

gress of deformity previously to the period of birth,

we can only reason from analogy, and not from

observation, so that our inferences have not that

perspicuity and certainty which attach to those

drawn through the agency of the senses ; many

hypotheses, therefore, have been advanced, which

the more mature judgment and greater experience

of later days have proved to be untenable.

Among these may be mentioned mal-position in

uiero, which has been quoted as one of the most

frequent—nay, as the only cause of congenital

deformity. Mr. Brodhurst, in his excellent work

on club-foot, completely disproves this proposition,

and clearly shows that if it were true, from the

peculiar position of the foetus in utero, packed as

it is in the smallest possible space, all the joints

being flexed, club-hand and club-foot would be the

rule instead of the exception.

I cannot better conclude my remarks on the

causes of congenital deformity than by quoting the

following paragraph from Mr. BarwelTs work on

" Club-foot, without cutting Tendons :"

—

" The only tenable theory, the only doctrine at

all consistent with facts, teaches that club-foot,

c 2
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both acquired and congenital, is produced by de-

ficient muscular action on the side of the limb from

which the foot is drawn. Moreover, it is easily

comprehensible that the originally feeble muscles,

having been weakened by disease and stretched by

the healthy ones, can neither regain their normal

length nor power sufficiently to overcome their

opponents and replace the foot."

Additional causes may operate in producing ac-

quired deformity besides those which I have

described as the agents of distortion in congenital

club-foot ; these I will now endeavour to explain.

The causes which I have enumerated as tending

to produce congenital club-foot operate even in a

stronger manner after the period of birth, on

account of the increased preponderance exerted by

the healthy muscles over those which remain para-

lysed ; their action is, however, identical in both

cases ; they need, therefore, only be mentioned

before referring to a cause which, during infancy,

frequently produces very serious deformity—

I

mean rachitis, or as it is more commonly called,

" rickets."

The ordinary forms of distortion produced by

this, disease are knock-knee (genu valgum), bowed-

leg (genu extrorsum), and crooked legs and shins

(inflected tibise). Talipes never, or very rarely,

occurs as a primary result of the rachitic condition,
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but is very frequently induced secondarily by the

altered and abnormal position of the tibia and

fibula relatively to the femur and astragalus.

The chief cause of rachitic weakness is an insuffi-

cient supply of food, or the supply of improper

food, the result of either of which is mal-assimila-

tion of that which is taken, and consequent im-

paired nutrition.

Dr. Little says :

—" Numerous infants, born per-

fectly sound, about the period of dentition, or that

of weaning, suffer from gastro-intestinal derange-

ment, and in spite of abundance of food, become

debilitated, and at the period when children usually

attempt to walk, are observed to make no use of

their limbs. In these cases, the effect of the

gastro-intestinal disturbance is to impair the diges-

tion and assimilation of food, the maintenance of

the structure, and the growth of the several parts

of the animal economy. Many infants, equally

robust at birth, become debilitated as their age

increases, in consequence of the poorness of the

milk received from the parent, produced either by

derangement of health through luxurious and en-

feebling habits, and, perhaps, through constitu-

tional debility, as among the rich, or induced by

insufficient food and other causes, as amongst

thousands of the poorer mothers of this metropolis.

Whatever be the remote cause of the debility in
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question, the proximate cause, imperfect assimila-

tion of food and impaired nutrition of the frame, is

the same."

Here, then, is clearly described the cause of

rickets ; and it may be observed that there is much

truth in the remarks of Dr. Little on the custom of

" starving" young children with the intention of

preserving them from indigestion and similar evils.

He says :

—
" The fear of mixing the two milks

during infancy, and the fear of grossness from

animal diet, deter not only the ignorant, but some-

times highly-educated mothers from following the

impulses of nature in giving to the young, plain

and wholesome articles of diet, of which they

would readily partake. The author's opportunities

of observation of infants and children in public

charities and in private practice have convinced him

that from the operation of the above fears, thou-

sands of children are annually starved into rickets,

either into the rarer severe forms of the disease

(universal rachitis), or the numerous lighter mani-

festations of it (weak ankles, weak knees, pigeon-

breastedness). Even many medical men are influ-

enced by these fears, and in the case of infants,

when " artificial" food is compulsory, advise a

largely-watered milk or milked water when they

should recommend a food containing as great a pro-

portion of animal nutritive matter to the containing
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water as human milk does. The younger the

infant deprived of the "breast, the less is the apti-

tude to digest and assimilate farinaceous substances,

and the greater is the necessity for an amply-

sufficient supply of slightly diluted pure and un-

skimmed milk of a domestic animal." When a

more rational idea respecting diet is instilled into

the minds of mothers, rachitic distortion will

become of rare instead of frequent occurrence.

" The important character of rickets," Dr. Little

further observes, "is that of softening the framework

of the system ; hence a collapse of certain parts,

a sinking of others beneath the superincumbent

weight, and a liability to alteration from the natural

shape through the action of the muscles attached

to them."

The osseous parts of the human frame are com-

posed of two distinct elements, the animal and the

mineral. It is the animal part of the structure

which gives to the bones their flexibility and elasti-

city, whilst to the mineral part, which in the normal

state, is greatly in excess, they owe their stiffness,

rigidity, and capability of resisting the superin-

cumbent weight of the body, the power of the

muscles, and all forces acting from without. In

their natural or healthy conditions, these separate

elements of bone are so proportioned as to yield

the greatest amount of elasticity and flexibility
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consistent with the necessary strength ; but when

a disturbing influence comes into operation, the

equilibrium is destroyed, and the preponderating

element exerts its force and determines the con-

sistence of the bone ; if the mineral matter be in

excess, the bone becomes too hard and brittle, and

frequent fractures result ; but if, as in the case of

rickets, the animal matter predominate, the struc-

ture becomes too soft and flexible to sustain the

weight thrown upon it, beneath which it falls into

a curve, thus producing rachitic distortion of one

kind or another.

The precursory signs of impending rickets are a

general enlargement of the joints—a flabby and

unhealthy state of the flesh, and an abnormally

rapid development of some parts to the detriment

of the proper nutrition of others ; thus the head

and abdomen of rickety children are usually extra-

ordinarily large in proportion to the extremities,

which, although they may be flabby and bulky,

clearly indicate arrested development. This first

appearance of rachitis may not at once produce

deformity, but will inevitably do so in course of

time, unless its progress be arrested by the timely

resort to proper means for its relief.

In a later stage of the disease the knees fall,

sometimes outwards, but much more commonly

inwards, or the tibiae become bent either laterally
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or anteriorly ; as a secondary result, the inner or

the outer ankle sinks to the ground, and thus a

kind of spurious talipes is produced.

The affection of rickets very often produces de-

formity, not only of the legs, but also of the spine,

and that of the most serious character ; but as the

consideration of this class of distortion is not within

the scope of the present work, which treats of the

lower extremities only, I merely mention it.

It should be observed that medical and surgical,

as well as mechanical treatment, is required for

the cure of this affection ; with the two former,

however, I have nothing to do, as they belong to

the province of the physician and surgeon, with

which I do not presume to interfere. The disease

usually makes its appearance at about the age of

twelve or fifteen months, very rarely, or never, after

the completion of the second year.

Before leaving the subject of rickets, considered

as a cause of deformity, I could wish to say a word

in opposition to the too frequently received opinion

that children will " grow out " of the distortions

induced by this disease ; I am of opinion that de-

formity is never spontaneously curable. On this

subject Dr. Little says :
" I have been consulted

concerning many patients with the highest grade

of this affliction (rachitic curvature of the leg bones),

in whose early infancy their parents were assured
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the ' weakness ' and deformity would spontaneously

subside ; that the children would ' grow out of it.'

I advise you not implicitly to trust to nature in

these cases ; when once the straight line of the limb

is, to any considerable extent, destroyed by this

inward curvature of the knees, the assistance of art

is imperatively required for its relief."

Genu valgum is sometimes produced by exces-

sive standing in one position. Deformity thus

induced is not common, but where it does occur, it

is usually found in youths of from ten to eighteen

years old.

I now pass on to consider the causes which

operate in producing ankylosis or stiff joint, and

contracted joint ; these are numerous, but as many

of them involve much anatomical detail, I shall not

do more than briefly mention them.

Ankylosis, or stiff joint must be carefully dis-

tinguished from contracted joint ; the former may

occur with the limb either in a straight or a flexed

position, the joint being perfectly rigid and im-

movable, permitting neither of flexion nor exten-

sion ; the latter necessarily occurs with the limb

flexed to a greater or less extent, but, differing from

the condition of ankylosis, although it cannot be

extended beyond a certain point, it may be flexed

so as to form a smaller angle with the limb to which

it is articulated, returning on the removal of the
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influence of the flexor muscles, or of extraneous

force, to the limit of extension permitted by the

contraction. I will speak first of ankylosis.

This disease of the joints is divisible into two

grades, partial or false, and complete or true

ankylosis : true ankylosis is distinguished by

complete osseous union of the articular surfaces of

the opposing bones, whilst false ankylosis is charac-

terized by an abnormal development of the liga-

ments and by a large deposit of lymph in the

intra-articular spaces, which impedes, or rather

prevents the motion of the joint.

These deformities are produced by inflammation

in the articular region, whether caused by severe

external injury, or by scrofula, rheumatism, or

strumous diseases of any kind ; the severe pain

experienced in such cases in the attempt to move

the joint, which is the seat of disease, assists the

progress of the deformity by causing the limb to

be maintained constantly in one position, usually

that of flexion, thus predisposing the flexor muscles

of the limb to become structurally shortened, so

that when the inflammation subsides, their con-

tractile power very frequently aids the lesions

caused by the inflammation to retain the limb in

its stiff and ankylosed condition.

Foremost among the influences which produce

contraction as opposed to ankylosis, stands retrac-



28 CONTRACTED JOINTS.

tion of the flexor muscles and their tendons ; this

is very frequently occasioned by the limb being

confined for a lengthened period, as after fracture

or dislocation in the flexed or semi-flexed position

by means of angular splints. The muscles adapt

themselves to the position in which they have

been constantly retained, the extensors becoming

elongated whilst the flexors are correspondingly

shortened, and when the splint is removed it is

often found that the limb cannot be straightened,

although it may be flexed still further. Other

very frequent causes of contraction are the large

cicatrices which frequently form in the neighbour-

hood of joints after burns, wounds, or scrofulous

diseases ; these, by approximating the tissues above

and below the joint, flex the limb, and by re-

taining it thus, eventually produce muscular retrac-

tion also. This is almost invariably followed by

atrophy, or wasting of the tissues, and a diminution

of temperature as an approach is made from the

other parts of the body to the seat of the disease.
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Having in the previous chapters given some

account of the history of mechanical therapeutics, its

rise, progress, and present position, and enumerated

the various conditions which, in the opinion of the

best modern orthopsedists are productive of de-

formity, I proceed to give a brief account of so

much of the anatomy of the parts implicated, as

is necessary to enable the reader to obtain some

idea of the mode of operation of the causes refer-

red to, and of the alteration in the shape and

position of the parts induced by their action.

The subject may be conveniently divided into
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two heads, namely, osteology, or the consideration

of the bones forming the skeleton, their connexions

and articulations ; and myology, or the descrip-

tion of the muscles with their tendons and

their action. Under this last title I shall also

consider the fascise, as they, although not coming

under the same anatomical denomination, are yet

very intimately connected with the muscular

system, and contribute with the muscles to produce

many kinds of deformity ; and as this work is

not intended as a scientific anatomical disquisition

on the parts, but merely as such an account of

them as is needful to render the subsequent matter

clear and intelligible, I may, perhaps, be excused

for departing slightly from the scientific order of

procedure in order that I may treat the subject in

such a manner as may best illustrate the character

of the maladies under consideration.

The purpose which bones are destined to fulfil

in the economy of the human body is to give sup-

port and convenient arrangement to the softer

parts, and to form as it were a framework, by the

aid of which they may be suitably built up into a

complete edifice.

In order to the more perfect fulfilment of this

object, the substance of which bone is composed is

so arranged as to offer the greatest possible resis-

tance to the impact of external force and to super-
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incumbent pressure, and at the same time to com-

bine with this essential solidity the greatest attain-

able lightness. To this end bone presents externally

a firm, compact, and almost solid surface of fine

texture, suitable to resist force or to sustain weight

;

internally, however, the struct are is more open and

lattice-like, by reason of which it is called can-

cellous tissue.

Bone consists, as I have before mentioned when

on the subject of rickets, of an animal and a mineral

element. Of these, in the normal state, the mineral

principle makes up two-thirds, or 66*7 per cent., of

the whole substance of the bone, the remaining

33 "3 per cent, consisting of animal matter.

With a view to the complete nutrition of the

bone, every part of it, except those portions upon

which the articular cartilage is supported, is pene-

trated by numerous vessels, by means of what are

called " Haversian canals." These consist of very

minute tubes, surrounded by lamellae, or concentric

layers of bone. They (the lamellae) contain small

cavities called lacunae, from which proceed the

canaliculi, which are extremely minute vessels which

by their ramifications supply the whole of the bone

with the elements necessary for its nutrition. Blood

is supplied to bones by arteries which enter them at

different parts of their surface, and are distributed

throughout every portion of their substance.
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Bones are divided into four classes, according to

their shapes. These divisions are long, short, flat,

and irregular bones. Long bones are hollow

cylinders, containing within them the medullary

canal. They are of very great strength and thick-

ness, and more compact in their substance than

any other parts of the skeleton. They are found

almost exclusively in the limbs, where they form the

passive agents of motion. Instances of long bones

in the lower extremities are the femur, the tibia,

the fibula, the metatarsal bones, and the phalanges.

The short bones are intended to confer strength, in-

stead of mobility. They consist of cancellous tissue,

with an outer layer ofcompact substance. Examples

of them are found in the tarsal bones of the feet.

The flat bones are designed as protection to those

parts more especially liable to injury, and appear as

broad osseous expansions, or tables, as they are

sometimes called, covering some vital part. Their

structure is the same as that of the short bones.

The bones of the skull and the ossa innominata, or

hip bones, belong to this class.

The irregular bones are those which, from their

peculiar shape, it is impossible to class under either

of the above denominations. They also consist of

cancellous tissue, surrounded by a layer of firmer

consistency. There is no instance of an irregular

bone in the lower extremities.
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All bones are surrounded, except at their arti-

cular surfaces, by a thin delicate membrane, called

the periosteum, which serves as a medium for the

introduction of vessels, and as a means of commu-

nication between the vessels of the exterior and

those of the interior of the bone. A similar but

more delicate membrane lines the internal cavities,

or medullary canals, of all the long bones.

At the period of birth but few of the parts after-

wards destined to become bone are ossified. They

remain in a semi-cartilaginous or " gristly " state,

if I may be allowed the expression, until some con-

siderable time has elapsed after their first forma-

tion. Neither do they ossify simultaneously, nor in

the same manner ; some commence the hardening

process from their centres, whence it extends to the

circumference ; others have two, three, or more

centres of ossification, the emerging radii thrown

out from which coalesce, when, at different periods

of life, they come in contact with each other. Com-

plete ossification of all the bones in the human

body does not commonly occur until about the

conclusion of the twenty-fifth year.

The entire adult skeleton consists of two hundred

bones, no less than sixty-two of which are con-

tained in the lower extremities ; hence the compli-

cation and importance of these parts.

The structure and general physical properties of
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bone having been described, it remains to consider

the form, position, and mutual relations of the

several bones which make up that part of the

skeleton forming the thigh, the leg, and the foot.

Before doing so, however, it will be necessary to

explain the structure and arrangement of articula-

tions generally.

An articulation may thus be briefly described :

—

it is the approximation or contact of parts of the

surfaces of two bones, which at their point of con-

tact are held together and kept in apposition by

means of tough fibrous structures called ligaments,

which surround the joint, as it were, with a cap-

sule, the firmer bands of the ligamentous material

being placed at the sides (lateral ligaments), and

at the front and back (anterior and posterior liga-

ments). Under ordinary circumstances these liga-

ments protect the joint from dislocation.

The forms assumed by the articular surfaces of

bones vary greatly according to the character and

extent of the motion required in the joint of which

they form a part. Thus articulations are divided

into three classes, according to the amount of

mobility permitted to them ; these classes are :

—

1. Synarthrosis; immovable joint.

2. Amphiarthrosis ; mixed joint.

3. Diarthrosis ; moveable joint.
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These primary classes are again subdivided into

minor divisions ; but as my subject has no con-

nexion with any but the moveable joints, it will be

unnecessary to mention any subdivisions but those

of that class.

In explanation of these subdivisions I cannot do

better than extract verbatim a portion of Mr.

Gray's excellent plan of the articulations. Speak-

ing of moveable joints, he thus arranges them :

—

" Arthrodia, gliding joint : articulations

by plane surfaces which glide upon each

other, as in sacro-iliac and pubic symphyses.

g (And tarsal bones).

" Enarthrosis, ball and socket joints: capa-
o

ble of motion in all directions ; articulations<

o by a globular head received into a cup-

g shaped cavity, as in hip and shoulder joints.

2 " Ginglymus, hinge joint : motion limited
o
w to two directions, forwards and backwards

;

3 articular surfaces fitted together so as to

permit of movement in one plane, as in the

elbow, knee, and ankle.

" Diarthrosis rotatorius : articulation by

a pivot process turning within a ring, or a

ring around a pivot, as in superior radio-

ulnar articulation and atlo-axoid joint."

Mr. Gray explains the different kinds of move-

ments admissible in joints as follows :

—

D 2
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"The movements admissible in joints may be

divided into four kinds : gliding, angular move-

ment, circumduction, and rotation.

" Gliding movement is the most simple kind of

motion that can take place in a joint, one surface

gliding over another ; it is common to all moveable

joints ; but in some, as in the articulations of the

carpus and tarsus, it is the only motion permitted.

This movement is not confined to plane surfaces,

but may take place between any two contiguous

surfaces, of whatever form, limited by the ligaments

which enclose the articulation.

" Angular motion occurs only between the long

bones, and may take place in four directions : for-

wards or backwards, constituting flexion and

extension ; or inwards and outwards, which consti-

tutes abduction and adduction. Flexion and ex-

tension are confined to the strictly ginglymoid

or hinge joints ; abduction and adduction combined

with flexion and extension are met with only in

the most moveable joints, as in the hip, shoulder,

and metacarpal joint of the thumb, and partially in

the wrist and ankle.

" Circumduction is that limited degree of motion

which takes place between the head of a bone and

its articular cavity, whilst the extremity and sides

of a limb are made to circumscribe a conical space,

the base of which corresponds with the inferior
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extremity of the limb, the apex with the articular

cavity. This kind of motion is best seen in the

shoulder and hip joints.

" Rotation is the movement of a bone upon its

own axis, the bone retaining the same relative posi-

tion with respect to the adjacent parts as in the

articulation between the atlas and axis, where the

odontoid process serves as a pivot around which

the atlas turns, or in the rotation of the radius

upon the humerus, and also in the hip and

shoulder."

Since there is no instance in the lower extremities

of a rotatory articulation (if we except the hip,

which possesses somewhat of the power of rotation,

but is properly a ball-and-socket joint,) it will be

seen that our further examination may be confined

to the three former subdivisions ; although indeed

the few additional remarks necessary to be made

on this subject apply almost equally to every kind

of articulation.

The articular extremities of all long bones are

formed of a tissue much firmer and more compact

than the general structure of the bone. This solid

substance is coated with a layer of cartilage, an

elastic material susceptible of high polish, which

serves by its elasticity to break the force of con-

cussion, and by its smoothness to facilitate the

movements of the joint. In aid of this latter
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object was designed the synovial membrane, which

assumes the shape of a short tube, open at both

ends, secreting a lubricating fluid which flows over

the joint surfaces. Thus every mechanical requisite

for the free action of the joints is provided, and they

are ready to be put in motion by the impulse of the

will, acting by the contraction of the muscles.

We have described the properties common to all

bones, and examined the different modes in which

they are articulated with each other. It is now

necessary to describe separately the individual bones

of which the lower extremities are composed, and

in order to do this intelligibly it will be well

to divide them into three groups : the bone of

the thigh, the bones of the leg, and those of the

foot.

The thigh being destined to support the whole

weight of the trunk of the body, is furnished with

one proportionately large and powerful bone. This

is the femur (b, in the drawing, Plate III.), the

longest and strongest bone in the skeleton. It

consists at its upper extremity, of a rounded head,

supported upon a short massive neck, uniting with

the shaft at an obtuse angle ; at the upper part of

the shaft of the femur, near and external to its

junction with the neck, there is a large tuberosity

called the great trochanter, which serves to afford

a point of attachment to some muscles, and to give
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increased leverage to others. Nearly opposite to

the great trochanter, on the nnder surface of the

neck, is a smaller protuberance, called the lesser

trochanter, which is designed to fulfil similar pur-

poses to the great trochanter.

The shaft of the femur is nearly cylindrical, and

of great strength and thickness ; at its inferior ex-

tremity it presents two large processes projecting

downwards, divided posteriorly by a deep notch.

These are called the condyles (koi>$v\oq, a knuckle.)

On the posterior surface of its shaft, the femur is

strengthened by a sharp ridge, continued down its

whole length, bifurcating above and below, and

called the linea aspera.

The rounded head of the femur is united by

means of a ball, and-socket articulation to a cup-

shaped cavity in the os innominatum or hip and

ischiatic bone (a, Plate III.) called the acetabulum

;

this is one of the most moveable joints in the whole

frame, permitting flexion and extension, abduction

and adduction, circumduction and rotation. It is

held in position by the capsular, ilio-femoral, teres,

cotyloid, and transverse ligaments ; all these, with

the exception of the ligamentum teres, surround the

joint. The ligamentum teres, however, is united

to an ovoid depression in the head of the femur,

and very powerfully assists in preventing its dis-

location. At iis lower extremity the femur articu-
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lates by means of its condyles with the patella and

the tibia.

The leg consists of two long bones ; these are

the tibia and the fibula. The patella in front of

the knee may be regarded as a sesamoid bone.

Taking them in topographical order from above

downwards, the patella (c, Plate III.) first presents

itself to notice. It is a flat bone of an irregular

triangular shape, and forms what, in common

parlance, is called the knee-cap. It serves to pro-

tect the joint from external injury, and to increase

the power of the muscles extended over it by

making them act at a greater angle. It articulates

with the two condyles of the femur, and gives

attachment at its lower extremity or apex to the

ligamentum patellae.

The tibia (d, Plate III.) is, next to the femur, the

longest and strongest bone in the skeleton, and

occupies the internal and anterior part of the leg

;

it is expanded at both extremities for powerful

articulation with the femur above and the fibula

and astragalus below. The superior expansion (or

the inner and outer tuberosities) presents on its

upper surface two large concavities for articulation

with the condyles of the femur. This articulation

is strictly a ginglymoid or hinge joint, and is

powerfully held in position by the ligamentum

patellae, the transverse, lateral, and other ligaments.
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These ligaments play a very important part in genu

valgum and genu extrorsum, to which I shall have

occasion to refer more fully hereafter.

The inferior expansion of the tibia is much

smaller, and supports the articulation with the

fibula externally and the astragalus below. The

large projection on the inner side of the bone forms

the inner malleolus, or ankle bone. The inferior

surface of the bone for articulation with the astra-

galus is smooth and almost flat.

The fibula (e, Plate III.) is a slender bone, placed

on the outside of the leg, and the smallest of all

the long bones in proportion to its length. It

articulates by means of an arthrodial or gliding

joint, permitting very little motion, with the tibia,

at a point a little below the articulation of the

latter with the femur, and is therefore excluded

from the formation of the knee-joint. The shaft

forms an irregular cylinder, and expands at its

lower extremity to form the outer malleolus. By

means of this tuberosity it articulates with the

tibia on its inner side and with the astragalus

inferiorly. It is united to the tibia by strong

ligaments at the points of articulation, and

by a ligament existing between the bones through-

out their entire length, called the interosseous

ligament.

The osteology of the foot is much more com-
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plicated than that of the leg. Its description may

be conveniently divided into three parts : that of

the tarsus, the metatarsus, and the phalanges.

The tarsus consists of seven bones—the astra-

galus, the os calcis (or calcaneum), the cuboid, the

scaphoid, and the outer, middle, and inner cunei-

form bones.

The astragalus (Plate III.,/) is the medium of

articulation between the leg and the foot. It pos-

sesses a large rounded head, and a broad smooth

facet for articulation with the tibia and fibula. It

rests upon the os calcis beneath, and articulates

with the scaphoid in front.

The ankle is a hinge joint, admitting of flexion

and extension, combined with slight rotation. The

tendo Achillis supplies the place of the slighter

ligaments posteriorly, whilst anteriorly and laterally

ligaments are strong and abundant.

The os calcis (Plate III.,y) is the largest bone of

the tarsus, and forms the heel. It is of an irre-

gular cuboidal form, and supplies the bed to which

the astragalus transmits the weight of the body.

Owing to its position, below and behind the leg

bones, it could not be clearly shown in the

drawing.

The cuboid bone (Plate III., k) is a pyramidal-

shaped bone placed on the outer side of the foot,

between the calcaneum and the three smaller toes.
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It is the last bone on the outer side of the tarsus,

and articulates with the os calcis, the scaphoid, and

the fourth and fifth metatarsal bones.

The scaphoid or navicular bone, so called

from a fancied resemblance to a boat, is situated

on the inner side of the foot, between the astra-

galus and the three cuneiform bones. It arti-

culates with the astragalus, cuboid, and cuneiform

bones.

The three cuneiform bones (Plate III., h) some-

what resemble a wedge in shape, and are ranged

side by side on the inner part of the foot, having

the metatarsal bones in front, the scaphoid behind,

and the cuboid externally, with all which bones

they articulate.

All the tarsal articulations are arthrodial or

gliding joints, except that between the astragalus

and the tibia and fibula, very slight motion being

permitted between any of them.

The metatarsus (Plate III., /) consists of five

long bones, of which the first, belonging to the

great toe, is extremely large and strong compara-

tively with the rest. They are exactly similar

in structure to the long bones of the leg.

Considerably more motion is permitted between

the tarsal and metatarsal bones than between the

tarsal bones themselves. A very large protube-

rance or tuberosity is visible on the outer side of
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the posterior extremity or base of the fifth meta-

tarsal bone.

The phalanges (Plate III., m, n, o) differ in no

way from the metatarsal bones. They are fourteen

in number : two for the great toe and three for

each of the others. The first row (m) articulates

by means of hinge joints with the metatarsal bones

and the second row ; the second row (n) with the

first and third ; and the third (0) with the second.
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CHAPTER IV.

Review of last Chapter—The Muscles—Their Functions—Mode of

Action—Appearance and Composition—Mode of describing a

Muscle—Tendons—Fascise—Division of Muscles of Lower Ex-

tremities—The Iliac Region—Anterior Femoral Region—Tensor

Vaginae Femoris— Sartorius— Quadriceps Extensor— Internal

Femoral Region—Gluteal Region—Posterior Femoral Region

—

Biceps—Semitendinosus—Semimembranosus—Muscles of the Leg

—Anterior Region—Tibialis Anticus—Extensor Proprius Pollicis

—Extensor Longus Digitorum—Peroneus Tertius—Posterior

Region—Gastrocnemius—Soleus—Posterior Region, Deep Layer—
Popliteus—Flexor Longus Pollicis—Flexor Longus Digitorum

—

Tibialis Posticus—Fibular Region—Peroneus Longus—Peroneus

Brevis—Muscles of the Foot— Dorsal Surface—Extensor Brevis

Digitorum—Plantar Surface—First Layer—Abductor Pollicis

—

Flexor Brevis Digitorum—Abductor Minimi Digiti—Second Layer

—Third Layer—Transversus Pedis—Fourth Layer.

Having examined the general structure of the

osseous portions of the human body, and described

somewhat in detail those portions of it with which

our subject is more intimately connected, and seen

what are the relative positions which these portions

occupy with respect to each other, and the method

in which they are united together for the purposes

of locomotion and the general economy of the body,

it remains to show how these several parts are put

in action, and how that action, when produced, is

governed and controlled.
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The muscles are the organs employed to produce

every kind of motion in all the joints of the human

body. This they do by virtue of their contractile

power, which is capable of being either set in action

or controlled by the will. Each muscle has its

opponent or antagonist in some other muscle ; so

that when the action of one muscle (or rather its

contraction) is excited, the contractility of its oppo-

nent remaining in quiescence, the result is an

approximation of the parts, usually bones, to which

the contracted muscle is attached, and thus move-

ment is produced.

Muscles consist of bundles of reddish contractile

fibre ; these bundles, being made up of many smaller

ones, may again be resolved into primitive fasci-

culi, which are small tubes made up of a number of

minute filaments, called primitive fibrils ; these

consist of a number of small nucleated cells united

to each other in rows ; the fasciculi and fibrils give

to the various parts of a muscle a longitudinally

striated appearance. Muscles contain many nerves

and blood-vessels.

In describing a muscle, the term " origin " indi-

cates its more fixed and, for the most part, central

attachment, and the term " insertion " the move-

able point upon which its action is directed.

The white shining cords called tendons form

the terminations of muscles, more especially at
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their points ofinsertion ; they are possessed of con-

siderable strength, but no contractility, and but

very little elasticity.

The fascise are not greatly implicated in de-

formity, but as mention will be made of them

occasionally it may be observed that they consist

of fibro-areolar tissue, and invest the softer parts of

the body in two layers : the outer serving to facili-

tate the movements of the skin on the subjacent

parts and to retain the warmth of the body ; the

inner to form sheaths for the muscles, and to pro-

tect them and the joints from injury.

It will be impossible (as indeed it would be

unnecessary) within the limits of this work, to

describe fully any muscles but those implicated in

the production of deformity. I shall therefore only

glance at them in the normal condition, merely

describing their action, but dwelling more care-

fully on those muscles involved in the deformities

hereafter to be treated of.

The muscles of the lower extremities are divided

into those of the iliac region, the thigh, the hip,

the leg, and the foot.

Those of the iliac region are three : the psoas

magnus, the psoas parvus, and the iliacus ; these

all serve to flex the femur upon the pelvis or the

pelvis upon the femur, and to rotate the thigh out-

wards.
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The muscles of the thigh are subdivided into

those of the anterior femoral region, the internal

femoral region, and the posterior femoral region
;

those of the anterior femoral region are the tensor

vaginae femoris, the sartorius, rectus, vastus exter-

nus, vastus internus, crurseus and subcrurseus. The

whole of the muscles of the thigh are surrounded

by the deep layer of fascia which is here unusually

strong, and so extensive as to be called the

fascia lata.

The tensor vaginae femoris is a small muscle

extending from the ilium to a few inches down the

external surface of the femur ; it is inserted into

the strong fascia lata, and by keeping this tense

facilitates the action of the muscles of the thigh

generally.

The sartorius, the longest muscle in the body,

is flat, narrow, and riband-like ; it arises from the

anterior portion of the crest of the ilium, passes

obliquely across the front of the thigh, and ter-

minates in an aponeurosis or tendon, which curves

slightly forward, and is inserted into the upper

and inner surface of the tibia.

The rectus femoris, vastus externus, vastus inter-

nus, and crurseus are all included under the general

name of the quadriceps extensor.

The rectus femoris, arising by two tendons, one

from the ilium and one from above the acetabulum,
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proceeds straight clown the leg, and terminates at

the patella, forming part of the common tendon of

the quadriceps extensor.

The vastus externus makes up the largest part

of the quadriceps extensor ; it arises from the great

trochanter and for some distance along the femur

below this prominence, and terminates at the upper

and outer edge of the patella, furnishing the largest

portion of the common tendon of insertion.

The vastus internus and cruraeus, which are

inseparably united, correspond with the last

muscle, but lie at the inner side of the femur, all

four of the muscles forming the quadriceps extensor

uniting to form one strong tendon, attached to the

patella, which is really a sesamoid bone developed in

it, the ligamentum patellae being the proper tendon

of the quadriceps extensor, carried down below the

patella, and inserted into the tubercle of the tibia.

The subcrurseus is a small muscle which prevents

the synovial membrane from getting between the

joint surfaces, and thus protects it from injury.

The quadriceps extensor, as its name imports,

extends the leg upon the thigh ; the sartorius

flexes the thigh upon the pelvis, and the leg upon

the thigh; it also adducts the thigh; the tensor

vaginae femoris acts only upon the fascia lata in

the manner already described.

The muscles of the internal femoral region are

E
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the gracilis, pectineus, and adductores longus,

brevis, et magnus ; of these, the gracilis, which ex-

tends from the pubis to the inner tuberosity of the

tibia, assists the sartorius in flexing the leg upon

the thigh ; it also assists the other muscles of this

region which are powerful adductors of the thigh.

The muscles of the gluteal region affect the

movements of the hip joint chiefly, and need not

be particularly described.

The muscles of the posterior femoral region, or

back of the thigh, are the biceps, semitendinosus,

and semimembranosus.

The biceps arises by two heads : the longer from

the tuberosity of the ischium, the shorter from the

linea aspera; these unite a little above the knee

joint, and the resulting tendon is inserted into the

head of the fibula, and by a few fibres, into the

outer tuberosity of the tibia.

The semitendinosus, so called from the great

length of its tendon, arises from the tuberosity of

the ischium, passes downwards and inwards, and

terminates in a tendon which curves round the

inner tuberosity of the tibia, and is inserted into

the upper part of the inner surface of its shaft.

The semimembranosus is also situated at the

inner and back part of the thigh ; it arises from the

outer part of the tuberosity of the ischium, and is

inserted into the posterior part of the inner tube-
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rosity of the tibia. The biceps, semimembranosus,

and semitendinosus, together with the gracilis and

sartorius, form, by their tendons, the inner and

outer hamstrings ; their action is to flex the leg

upon the thigh, and by their oblique direction to

rotate it outwards by means of the biceps, and

inwards by the semitendinosus and semimem-

branosus ; acting from below, that is to say, taking

the leg as their fixed point or origin, they draw

the body backwards, as in feats of strength, &c.

The fascia of the leg invests the whole of this

part except the inner portion of the tibia. The

muscles of the leg may be conveniently divided into

four regions—the anterior tibio-fibular region, the

posterior tibio-fibular region, the posterior region,

deep layer, and the fibular region. All these muscles

play a very important part in the pathology of

pedal distortion, and require careful and attentive

study.

The muscles of the anterior tibio-fibular region

are the tibialis anticus, extensor proprius pollicis,

extensor longus digitorum, and peroneus tertius.

The tibialis anticus is situated on the outer side

of the tibia, and takes its origin from the outer

tuberosity of that bone and from the upper and

outer portion of its shaft ; it then crosses to the

front of the leg, passes under the annular ligament,

and is inserted into the inner cuneiform bone, and

e 2
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the base of the metatarsal bone of the great toe

;

its action is to flex the tarsus upon the leg, and to

raise the inner margin of the foot.

The extensor proprius pollicis arises from the

anterior surface of the shaft of the fibula for about

its middle three-fifths ; it lies between the tibialis

anticus and the extensor longus digitorum. From

its origin it passes downwards, through the annular

ligament, and terminates in a tendon which is in-

serted into the base of the last phalanx of the great

toe ; its action is to extend the great toe, and to

assist in flexing the tarsus on the leg and in raising

the inner margin of the foot.

The extensor longus digitorum arises from the

outer tuberosity of the tibia, from the shaft of the

fibula, and from the deep fascia of the leg; it

passes downwards and slightly forwards and in-

wards, and terminates in a tendinous expansion,

which, after passing through the annular liga-

ment, divides into three tendons, one of which

again subdivides, forming four altogether, one of

which is inserted into the base of the last phalanx

of each of the four lesser toes, of which it is a

direct extensor.

The peroneus tertius arises from the lower fourth

of the front of the shaft of the fibula, passes down-

wards through the annular ligament, and is in-

serted into the base of the metatarsal bone of the
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little toe ; it is a flexor of the ankle, and also an

elevator of the outer margin of the foot.

Thus all the muscles on the front of the leg are

either extensors of the toes, flexors of the tarsus, or

elevators of either the external or internal margin

of the foot. While some both extend the toes and

flex the ankle, others again may either flex the

ankle or elevate the margin of the foot, but do

not act on the toes.

The posterior muscular region consists of two

layers, of which the outer or superficial contains

the gastrocnemius, soleus, and plantaris muscles.

The gastrocnemius arises by two heads or ten-

dons, one from each condyle of the femur ; these

unite, and form a muscular expansion, which passes

directly downwards, and joining the soleus, forms

the tendo Achillis, the thickest and strongest

tendon in the body ; it is about six inches in length,

and is inserted into the lower part of the posterior

surface of the os calcis.

The soleus is a large, powerful, flat muscle, lying

immediately beneath tho gastrocnemius ; it origi-

nates from the heads and upper part of the shafts

of the tibia and fibula, passes directly downwards,

joins the gastrocnemius, and forms part of the

tendo Achillis.

The plantaris is a small and unimportant muscle,

lying between the two large calf muscles.
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These muscles are employed to raise the heel

from the ground in almost every kind of loco-

motion ; hence they are constantly being called into

action and strengthened by exercise. They serve

also to steady the leg upon the foot when the body

is in the erect posture. The gastrocnemius will

also flex the thigh upon the leg.

The deep seated muscles at the back of the leg

are the popliteus, flexor longus pollicis, flexor

longus digitorum, and tibialis posticus.

The popliteus is a flat, triangular muscle, lying

immediately beneath a special fascia derived from

the insertion of the semimembranosus. It arises

from the external condyle of the femur, crosses the

back of the leg obliquely downwards, and is inserted

into the posterior part of the upper third of the

shaft of the tibia. This muscle assists in flexing

the leg, and, when bent, in rotating it inwards.

The flexor longus pollicis, which, with the two

following muscles, lies under the deep fascia which

intervenes between the two muscular layers, arises

from the lower and inner part of the shaft of the

fibula, passes behind the astragalus, under the os

calcis, and into the sole of the foot, and is inserted

into the base of the last phalanx of the great toe, of

which it is a direct flexor, and an opponent to the

extensor longus pollicis. If its action be continued

it will extend the tarsus upon the leg.
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The flexor longus digitorum arises from a large

portion of the posterior surface of the shaft of the

tibia, passes behind the inner malleolus and beneath

the os calcis, and then divides into four tendons,

one of which is inserted into the base of the last

phalanx of each of the four lesser toes. The action

of this muscle is to directly flex the toes. Notwith-

standing that it passes from the inner side of the

foot, it flexes the toes in a line parallel with the

long axis of the foot by means of an accessory

muscle, which draws its tendon into the middle line

of the sole.

The tibialis posticus lies between the two last

named muscles, arising from the shafts of the tibia

and fibula, crossing under the tendon of the flexor

longus digitorum, passing behind the inner mal-

leolus, and being inserted into the scaphoid and

inner cuneiform bones. Its action is, in some

degree, the reverse of that of the tibialis anticus,

as it extends the tarsus and turns the sole of the

foot inwards ; the latter muscle flexing the ankle

as well as turning the sole inwards.

The muscles of the fibular region are the pero-

neus longus and the peroneus brevis.

The peroneus longus arises from the upper two-

thirds of the outer surface of the shaft of the fibula,

and after winding behind the outer malleolus and

outside the os calcis, crosses the sole of the foot,
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and is inserted into the base of the metatarsal bone

of the great toe and the inner cuneiform bone. Its

action is to extend the foot upon the leg, and to

turn it outwards. It is an antagonist of the

tibiales muscles, especially of the posterior.

The peroneus brevis pursues for some distance

the same course as the peroneus longus, but instead

of crossing the foot, continues on its outer edge, and

is inserted into the metatarsal bone of the little

toe. Its action is to extend the foot and slightly

to evert and abduct it.

The tendons of all the leg muscles, except the

popliteus, are firmly bound down to the ankle by

strong bands of tissue, called annular ligaments.

The muscles of the foot are divided into those

occupying its upper or dorsal, and those of its

lower or plantar surface.

The plantar fascia forms, in the centre of the

sole, a thick fibrous structure, but diminishes in

bulk towards the sides. From its under surface

septa are given off to encase the muscles under-

neath.

The only muscle on the dorsal surface of the foot

is the extensor brevis digitorum. This arises from

the upper surface of the os calcis, and divides into

four tendons, which assist the tendons of the ex-

tensor longus digitorum to form an expansion on

the dorsum of the first phalanx, which again sends
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prolongations forward to the terminal phalanges.

These tendons go to the four inner toes, but the

tendon to the great toe differs from the others in

having a separate special insertion. This muscle

assists the extensor longus digitorum in extending

the toes.

The plantar muscles consist of four layers, of

which the first or outer contains the abductor

pollicis, flexor brevis digitorum, and abductor

minimi digiti.

The abductor pollicis arises from the inner

tuberosity of the os calcis, and certain adjacent

fibrous structures, and running along the inner

border of the foot is inserted into the base of the

first phalanx of the great toe, of which, as its name

implies, it is an abductor.

The flexor brevis digitorum is a fac-simile of the

extensor brevis digitorum, to which it is an anta-

gonist, and occupies the same position on the sole

of the foot as its analogue does on the dorsum.

The abductor minimi digiti arises from the outer

tuberosity of the os calcis, runs along the outer

border of the foot, and is inserted into the first

phalanx of the little toe, which it abducts.

The second la}7er of plantar muscles contains the

tendons of the long flexors as well as the accessorius

and the lumbricales, which are assistants of the

long flexors of the toes.
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The muscles of the third plantar layer are the

flexor brevis pollicis, flexor brevis minimi digiti, and

transversus pedis.

The transversus pedis assists in drawing the toes

together. The action of the other muscles of this

layer is entirely confined to the great and little

toes, and is sufficiently indicated by their names.

The interossei, which constitute the fourth layer,

are situated between the metatarsal bones. They

are all abductors from or adductors to the median

line of the second toe. The tendon of the peroneus

longus and the insertion of the tibialis posticus are

also in the fourth layer.

We have now completed our survey of the

anatomy of the parts concerned in deformities of

the lower extremities, in their normal condition. In

the second part it will be shown how the paralysis

of some of the muscles described, or the morbidly

excited action of others, produces distortion and

renders curative aid necessary.
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CHAPTEE V.

Object of the Chapter—Screws and Levers not used as Active Agents

for applying Force, but only as Means of Adjustment—The

Mechanical Powers enumerated—Definition of a Lever—Its

Application—The Fulcrum—Three Classes of Levers—Examples

of each in the Human Body—The Inclined Plane—The Screw-
Its Action— Ratchet Joints—Their Construction and Action

—

Modes of combining Ratchets so as to produce Movement in any

required Direction—Application of the Screw to produce Movement

in opposite Directions—Application of Ratchets to Talipes Varus

—

Demonstration of Correctness of Principle upon which a Typical

Instrument lor Varus is constructed.

Previous to commencing the description of the

mechanical apparatus employed in the treatment

of deformity, it is necessary, for its better compre-

hension, to give a brief outline of the theory and

application of the leading principles of applied

mechanics, so far as they refer to the instruments

hereafter to be described, especial reference being

made to the manner in which the screw is employed

in the construction of ratchet joints, arrangements

of very general and important use in mechanical

therapeutics, chiefly on account of the facilities

they afford for delicate and accurate adjustment.

It must always be carefully borne in mind that

the screw, the lever, &c, are never used as power-
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ful means of applying force in any required direc-

tion, but merely of altering the relative position of

the several parts of any apparatus as the cure pro-

gresses, any requisite pressure being exercised by

soft bandages surrounding the limb at various parts

of its surface. This necessary explanation being

offered, I proceed at once to the discussion of the

mechanical forces.

All mechanical contrivances are capable of being

referred to one or more of the modes of applying

force known as " the mechanical powers." These

are usually cited as six, viz., the lever, the wheel

and axle, the pulley, the inclined plane, the wedge,

and the screw. Since, however, the screw and

wedge may be regarded as modifications of the

inclined plane, and the wheel and axle as a modifi-

cation of the lever, the mechanical powers are ulti-

mately reduced to three : the lever, the pulley, and

the inclined plane.

A lever is generally defined as a rigid rod, capable

of turning upon a point in its length ; this poiut

being termed the fulcrum. The object of a lever,

and, in fact, of any of the mechanical powers, is

either to transfer a force from one point to another,

at the same time causing it to act with greater,

equal, or less intensity, as may be desired, or else

to cause a particular movement given at one end

of the machine to be transferred to the other end,
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the movement being variously modified when trans-

ferred. In mechanics, the force which it is desired

to transfer is called the power ; the resistance to be

overcome by the transferred force is called the

weight ; while the hinge, pivot, or point upon which

the machine turns is called the fulcrum. Thus, in

using a pair of scissors, the force exerted by the

thumb and finger at the bows is the power ; the

cohesive force of the material cut is the weight

or resistance to be overcome ; while the rivet

upon which the arms of the scissors turn is the

fulcrum.

Levers are divided into three classes, according

to the relative positions of the power, weight, and

fulcrum. Thus, if the power be at one end of the

lever, the weight at the other, and the fulcrum

between them, we have a lever of the first order

;

if the power be at one end, the fulcrum at the

other, and the weight between them, we have a

lever of the second order ; while if the weight

be at one end, the fulcrum at the other, and the

power between them, we have a lever of the third

order. The reader will no doubt call to mind

the many examples of these varieties of levers. I

may, however, give two or three illustrations

selected from the many that are met with in the

human body. And here it may be remarked that

the levers in the animal economy mostly act at
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what is sometimes, though, incorrectly, called a

disadvantage— that is, the power, by moving

through a short distance, effects a considerable

movement of the weight.

As an instance of a lever of the first order, may

be quoted the forearm in the act of extension.

Thus the triceps muscle, acting upon the ulna, is

the power, the elbow joint is the fulcrum, while

the forearm itself is the weight. In raising one's-

self on tiptoe we have an example of the second

order of lever. The power is applied by means

of the gastrocnemius and soleus muscles acting

through the tendo Achillis upon the os calcis ; the

toes form the fulcrum, while the whole body is the

weight. The third kind of lever is illustrated by

the forearm in the act of flexion, the weight being

the whole weight of the forearm, the elbow-joint

the fulcrum, and the biceps muscle, acting through

its tendon upon the radius, the power.

The wheel and axle consists simply of a wheel

rigidly fixed to an axle, the power acting upon the

wheel being transferred to the axle and thus effect-

ing motion in the weight. In orthopaedic mecha-

nism we meet with this arrangement in the key,

winch, or milled head used for turning the screw

of a ratchet-joint.

What is commonly called the pulley is but

rarely made use of in orthopaedy; but it should
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be mentioned that, in lacing, we actually apply the

principle of the pulley, the lace being the cord, and

the eyelet holes through which the lace passes being

moveable pulleys.

The inclined plane is a hard inclined surface,

and is used where it is desired to raise a heavy

weight through a short distance. The wedge

consists of two hard surfaces inclined to each

other, and is employed to separate two yielding

surfaces, or to produce pressure upon two surfaces.

The screw is a machine of extensive use in thera-

peutic mechanism, and hence deserves a particular

description. The screw is a cylinder, having a

projecting thread of a spiral form on its surface.

The cylinder can be turned round by a winch, key,

or milled head ; a pin, a projecting thread, or one

of the teeth of a cog-wheel, fits into the groove

formed by the projecting threads of the screw, and

consequently, when the screw is turned, the pin, the

tooth of the wheel, or whatever may be between

the threads of the screw, is moved forward or back-

ward, if the screw be fixed and the point moveable,

or the screw itself progresses or retrogresses if it

be moveable and the point fixed. It could readily

be shown that the force which may be brought to

act upon the resistance depends upon the distance

between the threads, and also upon the diameter of

the screw. The screw is of general application, but
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in surgical appliances its use is chiefly to act upon

one arm of a lever.

A ratchet-joint is an instance of this application

of the screw. The construction of this apparatus

will be best understood from Fig. 1. (p) is a point

upon which the bent lever (a b) can turn. One

arm (b) of the lever is spread out fan-like, and has

several teeth cut in its margin. These teeth work

in the groove of the screw (c). It will readily be

Fig. 1.

seen that, supposing the screw (c) to be turned by

a key fitting on its axle (d), the teeth, and conse-

quently the arm (b), will be moved forward or back-

ward, according to the direction in which the screw

is turned, the arm (a) being at the same time moved

in an opposite direction, as indicated by the arrows.

And here it may be mentioned that, if the screw

be turned towards the reader, the wheel will move

in the direction of the inclination of the threads,
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thus (in Fig. 1) the screw being turned towards the

reader

—

i.e., the top of the screw moving towards

him—the wheel will move to the right, seeing that

the threads are inclined to the right.

It is essential in rectifying deformities of the

limbs to have an arrangement for producing motion

of levers in various directions at the same time.

This is effected by using two or more of the

Fig. 2.

ratchet-joints just described. On looking at Fig. 2

it will be seen at a glance that the extremity (a)

of the lever can only move in the plane of this

paper

—

i.e., can only move to the right or to the

left. Let a second arm (e f) be jointed (at h) to

the arm (a) by means of a hinge, which allows

e f to move in a plane perpendicular to the plane

F
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of this paper ; it is evident that if the hinge be

open the arm (e f) will move just as though it

were firmly united to the arm (a)—that is, will

move in the plane of this paper, either to the

right or to the left. If now it be required to

move (e f) in a plane at right angles to the plane

of the paper— i.e., in the woodcut— to move

towards or from the reader, it is merely necessary

to move (e f) at the joint (h), If it is necessary

to make (e f) move either towards or from the

reader at the same time that it is moving to the

right or left, it is necessary to move (e f) on its

hinge at the same time that it is being moved by

the ratchet-joint. If another arm were hinged

obliquely at the extremity (f) of (e f), the ex-

tremity of this additional arm could be made to

move in three directions. Thus, if the hinge (h)

were rigid, and also the hinge at (f), the extremity

would move to the right or left. If the hinge (h)

be turned, then the extremity would move forward

or backward ; while if the hinge (at f) were turned,

it would move obliquely, and if both hinges were

turned at the same time the extremity would

evidently be moved to the right or left, forward

or backward, and obliquely, all these motions being

effected at the same time.

If this explanation has been understood, the

reader will readily comprehend the arrangement of
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levers and ratchet-joints used to effect combined

motion. Fig. 3 shows an arrangement for produc-

ing two motions ; the stem (a) is secured firmly to

some fixed part of the apparatus; near the extremity

of (a) is a box (b), containing a screw which can be

turned by a key fitting on the triangular pin (c).

(d andD') are two ears, between which is placed the

wheel-like extremity of the lever (e), which turns

on the pin (p) whenever the screw (c) allows it

Fig. 3.

to move ; the lever (e) terminates in a box and

ears precisely similar to those of (a), but being

placed at right angles to these
;

(r) is a lever ter-

minating in a wheel and turning on a pin (p')

;

the teeth of the wheel work in the threads of the

screw (g); it will easily be seen that by moving

the screws (c g) motion may be given to the

lever (t) in two directions.

f 2
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Another application of the screw is for the

purpose of producing motion simultaneously of

two levers in opposite directions. This is effected

by having two screws on different parts of the same

axis, the screws (b c) being threaded in opposite

directions (see Fig. 4). Eatchet-arm levers (d and e)

connected with pivots (p p) work in the screws.

Since when a screw is turned towards the reader, the

ratchet-wheel moves in the direction of the threads,

it is evident that in the arrangement represented in

Fig. 4.

the figure the left wheel will be turned to the left,

and the right wheel to the right, the levers moving

in opposite directions, as indicated by the arrows.

On reversing the motion of the axle upon which

the screws are placed the levers will be turned in

contrary directions ; so that by simply applying a

key they may be made to approach to or recede

from each other.

Seeing, then, that by means of ratchet-joints we

are enabled to effect movement of a lever in any
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desired direction, their application to the rectifica-

tion of deformity is simple. The deformed part

must be carefully studied with a view of ascertain-

ing what movement is required to bring the part

into its normal position, the centre of distorted

motion being especially sought for, as it affords

a clue to the proper centre of mechanical motion in

the apparatus to be applied for its restoration.

In some cases, as, for example, talipes calcaneus,

Fig. 5.

or talipes equinus, movement is only required in

one direction ; but when the foot departs in several

ways from its normal line, then several correspond-

ing movements are required. Take, for example,

common talipes varus, or club-foot. The general

external appearance of this deformity is represented

in Plate I., Fig. 1 (frontispiece). Now, to under-

stand the movements required to correct a deformity
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of this description, let ns compare the appearance

of a normal and a varous foot from three points of

view.

First, looking directly at the front of the foot

(Fig. 5), it will be seen that the anterior part of

the foot requires to be moved in the direction of

the arrow

—

i.e., outwards.

Second, looking from the side, directly at the

Fig. 6.

external margin of the foot, it is evident that the

heel requires to be lowered.

Lastly, let the normal and deformed foot be com-

pared, supposing them viewed from the front, the

observer looking directly at the toes (Fig. 7). The

appearance of the normal foot will be the same as

in Fig. 5 ; but the deformed foot will be as in

Fig. 7, from which it will be seen that the inner

margin of the foot requires to be depressed.
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The deformity has thus been analysed into three

elements, consisting of movement of the front of

the foot inward, of the heel upward, and a partial

rotation of the foot ; we have now to apply a

ratchet-joint which shall act upon the front of the

foot so as to turn it outwardly, and a second to pro-

duce motion of the heel downwardly, whilst a third

produces motion in an opposite direction to that in

which the foot is rotated.

Ftg. 7.

To complete the present chapter, it only remains

for me to describe an instrument actually used in

the treatment of the deformity which has just been

analysed, and to show the various parts of the

apparatus by which the desired results are obtained,

and that such instruments are constructed on

scientific principles.

Fig. 8 represents such an instrument.
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It will be recollected that three motions are

necessary to restore the foot to its normal posi-

tion; first, as will be seen by (Fig. 5,) the toes

require to be turned outwards ; this is effected by

moving the key (e), for then the sole (s) is moved

on its hinge at (f), and the front part of the

Fig. 8.

foot being strapped to (s), is compelled to move

with it.

On referring to Fig. 6, it is seen that the heel

is required to be depressed ; this is effected by the

ratchet-joint (h) ; on turning the key (d), since the

wheel (c) is fixed, the shoe is compelled to move,

and it will be seen most easily from the figure that



ITS EXPLANATION. 73

when the screw (d) is turned to the right, the heel

must be depressed.

To completely restore the foot, a third motion

is required, namely rotation outwards on its short

axis (see Fig. 7). This is accomplished by the

ratchet-joint (a b, Fig. 8) on turning the key (b),

since the wheel (a) is fixed, the lever (h) is de-

pressed, and being firmly fixed to the heel-piece of

the shoe, carries that with it, and thus flattens

the sole and completes the restoration.

This instrument is merely selected as a type

of its class, the correct action of all others of

scientific construction being capable of similar

demonstration.
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CHAPTER I.

Plan of the Second Part of the Work—Talipes Varus—Its Synonymes

—Grades of Severity—Causes of First Grade—Appearance and

Causes of Second Grade—Third Grade—Aggravation by Neglect

—Alteration in Shape of the Bones—Instruments for Simple Varus

—Angular Splints—Simple Leg Instrument—Mr. Barwell's

Treatment—His Ideas of the Mechanism of the Foot—Salt's

Elastic Cord Instrument—Orthopaedic Footstool—Instruments for

Secondary Varus—Dr. Little's Improvement of Scarpa's Shoe

—

Instrument with Lateral Eatchet—Instrument with two Rectan-

gular Ratchets—Instrument with Curved Shaft—Instrument for

Obstinate Inversion of the Toes—Dr. Little's Instrument for

Severe Varus—Laangard's Instrument— Instrument by Adams

—

Salt's plan of Applying Rubber Tendons—Case ot Unusually Severe

Varus—History of the Case and Description of the Mechanism

employed—Retentive Instruments for Varus—Dr. Little's New
Shoe.

The first part of this work having been devoted to

introductory topics and to the description of the

healthy anatomy of the parts implicated in the de-

formities now about to be more fully discussed,

this, the second part of the book, will contain a

detailed description of the external appearance of

each class of distortion, the actual internal changes

in the relative position of the parts concerned, and

the causes which operate in their production ; fol-
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lowing this will be found a concise and accurate

description of all the approved mechanical appli-

ances which are employed, both by myself and

other mechanicians for the relief and cure of these

distortions, tog-ether with an explanation of their

application and action. The deformity which first

presents itself to notice, by reason of its frequency

.and comparative severity, is talipes varus, popu-

larly known as club-foot, and styled in the French

and German languages respectively, pied-bot and

klump-fuss.

This is the most common form of distortion to

which the human foot is liable, and may exist in

several grades of severity ; in the first stage it is

found alone, that is to say, without the coexistence

of any other species of deformity ; but in its severe

forms it is always connected with talipes equinus,

or uplifting of the os calcis or heel bone.

The first and mildest form of talipes varus con-

sists of simple inversion of the anterior portion of

the foot, and is produced by the preponderating

influence of two muscles chiefly, namely the tibialis

anticus and the tibialis posticus (Plate V. Fig. 1,

d and b), over their antagonists, viz., the three

peronei muscles, longus, brevis, et tertius : thus

when children are observed constantly and involun-

tarily to turn their toes in, it is a sure sign of inci-

pient varus, and unless they are taught constantly
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to exercise the opponents of the contracting muscles

by the power of the will, deformity must ensue.

The second grade of talipes varus is shown in

outline (Plate V.) from an external (Fig. 2) and

an internal view (Fig 3) : it presents three varia-

tions from the normal shape of the foot ; the toes

are inverted or adducted as in the first grade ;

the inner margin of the foot is raised by the con-

tinued and increasing action of the tibiales anticus

et posticus (d and b), and at the same time the

heel is uplifted by the contraction of the gastro-

cnemius and soleus muscles, acting by the tendo

Achillis (a), the normal action of which is to extend

the foot upon the leg.

The third degree is an exaggeration of the second

;

in it the contraction of the tibial muscles is so great

as to present the sole of the foot inwardly, in a

plane almost vertical with the horizon, whilst the

dorsum looks outwards ; the plantar fascia is greatly

contracted, and the scaphoid bone is drawn up-

wards and inwards (Plate IV. Fig. 1 ), with persistent

flexion of the toes caused by contraction of the

flexor longus digitorum, (Plate V. Fig. 1 c, Fig. 4 a. ),

diminished length of the foot and concavity of its

arch ; the os calcis is also drawn upwards and in-

wards by the muscles of the calf.

All these conditions belong to congenital talipes,

and are referable to alterations in the muscular



E V.

I'M) I

Fig 2

Fi£ Z>

S.Morvtom, 6UX
IVhaUrwvc





CHANGED POSITION OF THE BONES. 77

system alone. So soon, however, as the patient

begins to walk, other and extraneous forces are

brought to bear which rapidly increase the severity

of the distortion. Thus, in varus of the second

degree, which is the most common form, the patient

treads upon the outer and anterior margin of the

foot, that is to say, upon the cuboid and fifth meta-

tarsal bone or little toe. The superincumbent

weight of the body sometimes displaces this bone,

and causes it to rotate on its long axis until it is

doubled under the sole of the foot, thus throwing

the weight upon the fourth metatarsal bone, which,

in its turn, sometimes yields, and is displaced in like

manner.

The continued use of the distorted foot not only

alters the position of the bones, but sometimes even

their shapes, by the mutual attrition of surfaces not

naturally intended for contact with each other.

The general appearance of the bones of a varous

foot is shown (Plate IV. Fig. 1).

The scaphoid bone, in particular, becomes greatly

altered in shape, and a facet is formed by means of

which it articulates with the inner malleolus ; it is

sometimes worn almost to transparency by friction

with the head of the astragalus ; the os calcis is

drawn upwards in a curve, and forms an articular

facet with the outer malleolus ; the cuboid bone is

worn into a conical shape, and by its position as the
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keystone or wedge of the arch of the foot, opposes

much resistance to its restoration. All the bones

of the leg and foot become very greatly atrophied.

In very severe cases of congenital distortion,

originating at an early period of pregnancy, the

shape of some of the tarsal bones is found to be

altered, and the leg is frequently rigidly extended

by the quadriceps extensor. This is usually accom-

panied by some derangement of the cerebral or

spinal system. Mr. Brodhurst relates several cases

of this kind, in which the patellae were drawn some

considerable distance up the thigh, and one in

which they were altogether missing.

In cases of talipes of great severity and long

standing, the ligaments as well as the muscles of the

foot are contracted or extended according to their

position, and also lose their elasticity ; so that when

the deformity has been removed, and the foot re-

stored to its natural shape, considerable difficulty is

sometimes experienced in imparting to the articu-

lations sufficient firmness and stability to prevent

relapse.

In the most aggravated condition of varus,

almost every muscle in the leg and foot is implicated,

being either contracted or extended. Those muscles

which suffer contraction are the extensors, invertors,

and adductors of the tarsus, and the flexors of

the phalanges—namely, the gastrocnemius, soleus,
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tibiales anticus et posticus, flexor longus digitorum,

adductor pollicis, transversus pedis, flexor brevis

minimi digiti, and flexores longus et brevis pollicis.

The opponents of these muscles are in a state of

constant extension ; they are the peronei, longus,

brevis, et tertius, extensores longus et brevis digi-

torum, and abductor minimi digiti.

These, then, are the external appearances and in-

ternal changes which take place in the formation

of the various stages of talipes varus ; and from a

consideration of them, we shall be able to deduce

the principles upon which an instrument should be

constructed, in order that it may scientifically per-

form the part required of it by supporting and

assisting the weaker and more debilitated muscles,

so as to enable them to recover their due tone and

contractility, and to again equalize the balance of

power between the antagonistic muscles.

In simple varus but one deviation from the true

and normal line of the foot is observable. This, as

I have before remarked, consists of inversion of the

anterior portion of the foot, and is chiefly caused

by contraction of the tibialis anticus ; any force,

therefore, which acts in a direction opposite to that

of this muscle, will have the effect of replacing the

foot. This is a very simple form of distortion, and

readily admits of cure.

The first and simplest appliance (Fig. 9) which is
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adopted for the cure of this stage of varus is usually

applied after the performance of tenotomy has ren-

dered the reduction of the foot to its proper shape

easy of accomplishment. It consists of a padded

iron splint, diverging at the tarsal articulation at a

right angle, and slightly hollowed to fit the leg,

against the front of which it rests, the padding

preventing abrasion. To this splint, first the leg

Fig. 9.

and then the foot is securely bound by soft rollers,

and so retained in its proper position. This form

of splint is only applicable to the treatment of

slight cases of congenital varus in very young

children after the performance of tenotomy.

Sometimes this splint is applied on the posterior

part of the leg and the sole of the foot, in which

case the concavity is reversed (as Fig. 10). Fre-
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quently a series of such splints is used, set at

different angles, and changed as the position of

the foot improves. Dr. Little informs me that lie

has recently modified these splints by hingeing them

at the heel ; so that by means of a screw any angle

may be obtained, and the inconvenience and ex-

pense attending the employment of a set for each

case is avoided.

Fig. 10.

Another elementary contrivance consists (Fig. 11)

of a slightly-hollowed wooden splint (a), extending

from the heel to a little below the knee on the

outer side of the leg. To this lateral stem is

attached, at a point a little below the tibio-tarsal

articulation, a steel lever or spring (b) which lies

along the external margin of the foot. Upon this

lever slides a suitable pad of oval shape (c), which

is intended to rest against the cuboid bone. The

apparatus is represented in the drawing (Fig. 11)

as applied to a valgous instead of a varous foot,

the splint, spring, and pad being consequently
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placed inside instead of outside the leg. The

application of the instrument is evident. The

lateral upright stem is firmly strapped to the leg

by bands (d), and the toes are drawn to the lever

(b) by means of a soft webbing band (d'), counter-

resistance to which is set up by the cuboidal pad.

When the arch of the foot is contracted a wooden

or steel sole is added to this form of splint, for the

purpose of elongating or extending the arch ; this

is effected by strapping the foot to the sole with

gently increasing force, by means of a webbing

band passing over the uplifted bones, thus making

the heel and toes fulcra, by the aid of which the

necessary force may be applied.

Improvement in this instrument being carried

still further, the lateral upright is made of steel,

and furnished with a padded calf band, and a lateral
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joint coincident with the tarsal articulation, thus

preventing all risk of the supervention of anky-

losis from rigid confinement of the limb in one

position for a length of time.

Whenever the sole is used I add a heel-piece and

laced toe-cap, which assist in retaining the foot

within the grasp of the instrument, and form a

slipper, which protects it from the effects of cold.

Fig. 12.

Another appliance suitable for older patients, and

such as can walk, is shown (Fig. 12). It consists

of two steel shafts (only one of which is seen in the

drawing, by reason of its being a side view), which

ascend the leg, one on either side, as high as a little

below the knee-joint, where they are both united to
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a padded metal band (a), which surrounds the calf

and retains the shafts in their position. The lower

extremities of these shafts (d) are riveted between

the soles of an ordinary boot, laced rather nearer

the toes than usual, with such an amount of

obliquity as will evert the foot sufficiently. A
lateral joint is placed opposite the natural ankle-

joint on each shaft, having a stop which prevents

extension of the foot beyond a right angle, and

consequent uplifting of the heel. A strap (b),

shaped similarly to the letter V, invests the outer

ankle-bone, and is reflected round the inner shaft

(at c), and buckled there with moderate tightness
;

so as to support the external malleolus.

Should the oblique set of the " stirrup " in this

instrument be insufficient in itself to correct the

adduction of the toes, a steel spring (d) is added,

similar to the one attached to the last-described

instrument, acted upon by a strap (e) fixed on the

inner margin of the boot, at a point opposite to

the base of the first metatarsal bone.

When the inversion of the foot is very great, a

strong tendency is observed to rotate the shafts and

calf-band on the leg. When this is the case, the

evil must be obviated by prolonging the outer leg

stem to two or three inches above the hip, lateral

joints being, of course, supplied opposite to the

natural ones of the hip and knee, and a padded
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metal band made to receive the thigh, and another

the pelvis, the elliptical form of which latter

prevents any possibility of rotation of the apparatus.

Any one of these instruments will suffice to effect

a cure of incipient varus, if accurately fitted in the

first instance, and carefully watched from time to

time ; but to those who aim at the advancement of

science, it is not sufficient merely to effect a desired

object, although this may be accomplished by

clumsy apparatus ; they further seek to render

the means employed as scientific as possible, and

perfectly appropriate to every required condition of

the part or parts to be acted upon.

Following up this idea it always appeared to me

that something was wanting to perfect these in-

struments ; and from a careful consideration of the

anatomy of the parts, I came to the conclusion that

the fault was in treating the foot as if it were a

solid whole, instead of being, as it really is, a whole

made up of a great number of parts.

Whilst considering this subject I read Mr. Bar-

well's ingenious volume on the treatment of club-

foot, in which, while contending against the practice

of tenotomy, he advocates the treatment of distor-

tion by mechanical means alone, applied in a manner

peculiar to himself. His method involves consider-

able trouble, great nicety of adjustment, and more

of the surgeon's personal care and attention than
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can, in the generality of cases, be conveniently given.

Nevertheless, as the plan is novel, and one from

which I have drawn some useful ideas in connexion

with the construction of the apparatus usually

employed by myself in the treatment of cases of

simple varus, I take the liberty of extracting a

short explanation of his method of procedure, and

also two woodcuts taken from his work for its more

perfect illustration.

Mr. Barwell considers that any inequality of

power existing between two opposing sets of

muscles should be remedied, if possible, not by

destroying, for a time at least, the power and

action of the stronger ones, but by assisting the

weaker ones to regain their proper strength and

functions. This he endeavours to effect by supple-

menting the action of tne enfeebled muscles by

the tension of cords of elastic rubber applied to

the foot, and made to exert their force in a direc-

tion as nearly as possible the same as the muscles

and tendons they are designed to assist. The

insertions of muscles he imitates by means of

adhesive plaster retaining a hook, to which the

rubber cord is looped, whilst on the leg. At their

origin he fixes a piece of tin, slightly hollowed

and curved to the shape of the leg, and firmly

held in its place by plaster. From a hook on this

plate he obtains a fixed point of resistance, by the
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aid of which the spring acts on the foot. The two

woodcuts (Figs. 13, 14) and their explanations,

which are copied verbatim from Mr. Barwell's

book, will show this more clearly :

—

" (n) The upper part, with a wire loop, of a

Fig. 13.

trapezoid piece of plaster, the continuation of which,
under the circular pieces, is marked by lines, and
which adheres over a rather broader surface of the

sole than the insertion of the peroneus longus.
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(p) The end with its wire loop of a piece of plaster

representing the insertion of the peroneus brevis ;

its continuation is marked as being split, so as to

embrace the base of the metatarsal bone, (o) Cir-

cular strapping covering but one piece of tin placed

just behind the fibula, with its layer of plaster on

either side, (r) The remainder of the longitudinal

strip of plaster brought down and adherent to the

Fig. 14.

circular one (o). (s) An india-rubber spring assist-

ing the peroneus longus. (t) An india-rubber

spring assisting the peroneus brevis. At the

lower part of it is seen an arrangement for

changing the direction of the force. The end of

the spring is covered with tubing to guard the

hooks.
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" Fig. 14 represents the lower end of a piece of

tin, upon which, by means of a twisted wire, a

barren eyelet has been fastened. Through this eye-

let apiece of catgut runs from the piece of strapping

to the hook in the loop of the india-rubber spring.

Upon this loop is a short piece of tubing, the lower

end of which is turned up, displaying the hook,

&c. When this part is turned down it completes

the arrangement by covering the hook and prevent-

ing any possibility of slipping."

The principal fault, as I have before stated, of

nearly all mechanical shoes for the cure of club-foot,

whether it be varus or valgus, is, that they treat

the foot as a solid mass, instead of as an articulated

system.

Another defect in these instruments is, that they

assume the centre of distorted motion to exist in

the tibio-tarsal articulation, instead of, as it really

does, at a point between the astragalus posteriorly,

and the cuboid and scaphoid bones anteriorly. Mr.

Barwell offers some remarks which are so very

pertinent and apposite to this subject, that I

cannot forbear quoting them.

He says :
—

" The foot, constructed as an instru-

ment combining great strength with mobility, con-

sists of twelve bones (besides those of the toes), all

of which are united together by means of regularly-

constructed joints. The whole mechanism is articu-
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lated with the leg by the talus or astragalus, which

is received into the two leg bones at the ankle-joint,

as a tenon is fixed into a mortise. This articula-

tion permits only of flexion and extension—that is,

of pointing or turning up the toes ; no other

movement whatever, whilst the bones of the leg

remain motionless, can take place in this joint.

The action called turning the toes out or in is

produced by the rotation of the thigh and leg

on the hip-joint when the knee is straight ; but

when the knee is bent that movement is effected

by a revolving motion of the fibula, acted upon by

the tensor vagina femoris and biceps muscles of the

thigh, the anterior slip of the external lateral liga-

ment being especially adapted to communicate this

movement to the astragalus.

" All other actions of the foot, such as turning the

sole inwards or outwards, heightening or lowering

the arch, &c, take place in the joints amongst the

eleven other bones of the limb. To each of these

eleven bones one or more muscles are attached,

having the office, not only of producing movement,

but also of keeping these parts in that position and

relationship to each other which constitutes the

economy and beauty of the exquisitely -constructed

support.

" Of all the joints in the front of the foot, the chief

agent in its flexibility and security is one that runs
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across its whole breadth, just in front of that part

which supports the weight. It lies between the

astragalus and os calcis behind, and the scaphoid

and cuboid in front, and is very well named the

medio-tarsal joint. It allows of flexion and exten-

sion, adduction and abduction ; also rotation inwards

and outwards on the long axis of the foot. . . .

" And I must here point out that with the excep-

tion of the tendo Achillis, and part of another cord,

every tendon passing from the leg to the foot is

inserted in front of the medio-tarsal joint. Thus

every muscular contraction (except that of the sural

muscles, producing raising of the heel and slight

inward rotation of the foot) acts primarily on the

anterior half of the foot and medio-tarsal articula-

tion, and only secondarily on the back part and on

the ankle-joint. ....
" All mechanical shoes are formed essentially of

an unyielding sole, to which the child's foot is

fastened, and then twisted round as a whole, as

nearly as possible on the ankle-joint, which really

has no rotatory movement, and therefore nothing

to do with the malpostures of rotation.

" Let the reader consider our description of the

medio-tarsal joint; of the manner in which the

front part of children's feet can be turned round

upon that articulation till the forepart of the sole

looks inwards, and can be adducted and flexed to a
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marvellous degree. Let him also remember that

every muscle, except the tendo Achillis and a por-

tion of another, is inserted in front o£ that joint,

which must therefore yield to all muscular action,

and that to such action club-foot is due. Let him

also examine a club-foot—a varus, for instance

—

and he will very soon be convinced that the real

deformity lies in the front of the foot, and that

the change in position at the ankle-joint is

secondary, and really very slight. In fact, he

will see that the front part of the foot is

rotated and adducted on the back portion ; and

that, therefore, to overcome such deformity, the

force must be applied to the anterior portion of

the limb."

A careful consideration of the statements thus

advanced by Mr. Barwell led me to consider how

those objections, which must be acknowledged to be

valid, might be obviated. The instrument I devised

with this view is shown (Fig. 15), and described as

follows :

—

Similarly to the ordinary instruments a steel shaft

(c) is carried up the leg to a point about three

inches above the knee on its outer side, being freely

jointed at the knee and ankle, and made to slide

so as to admit of its length being increased or

diminished ; it is attached to the leg by a carefully-

padded band (a b), above and below the knee joint.
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Thus far it differs in no way from the instruments

of ordinary make ; the sole, or clog, however (de),

is entirely different from that of any other

Fig. 15.

F «& /

apparatus ; it consists of three pieces (a b c), each

rotating on the other, and thus offering no resis-

tance to the manipulation of the foot anteriorly to
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the astragalus. They are connected each to each

by loose rivets; the sole has a heel piece (d), and a

laced toe-cap (e). To the leg stem (which is attached

to the sole by a loose rivet), at a point between

the malleolus externus and the sole, are attached

two india-rubber cords (i or g), of equal thickness,

(one quarter-inch diameter), but of unequal length
;

the shorter of these is hooked on to the middle

part of the sole, and the longer to the front or toe-

piece ; immediately this apparatus is adjusted, the

anterior portion of the foot is rotated outwards (as

shown by the dotted lines) to an extent commen-

surate with the tension at which the cords are

applied ; this is effected without in any degree

interfering with the natural movements of the foot

or ankle-joint, as the rubber tendons do not rigidly

restrain the foot, thus abrogating the necessity for

exercising the feeble and degenerate muscles, but

rather assist them in their efforts to restore the

balance of muscular power, and incite them to regain

their normal strength and vigour.

This apparatus I have found to answer my
most sanguine expectations in the treatment of

simple varus ; in the more advanced stages of the

deformity, it is not so applicable for many reasons.

It is a matter of frequent occurrence that children,

varying from the age of six to ten, are brought to

me on account of having contracted the habit of
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constantly turning in the toes (especially when

sitting at school), this being usually accompanied

by inversion of the feet, there is also slight sink-

ing of the outer malleolus of each foot; yet the

condition is not such as to warrant resort to steel

supports, although, if not corrected, absolute defor-

mity may ensue.

It occurred to me that a footstool might be ad-

Fig. 16.

vantageously designed for occasional use which

would do all that was necessary ; the woodcut (Fig.

16) represents my contrivance, and maybe described

as under.

Upon a low footstool of ordinary dimensions are

mounted two standards (a a), which serve to carry

a right- and left-handed screw (5), upon which
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screw are two threaded bosses (c c), and to these

are attached, by means of pivot centres, arms (dd),

these arms being again jointed (at e) to a small

piece of metal fixed into either a shoe or a slipper

(/), the heels of which are held down to the stool,

bnt freely rotate on centres (y) ; it will be obvious

that by the action of turning the set-piece {/i) or

knob of the screw, the bosses (c) will move gradu-

ally towards each other on the screw, and towards

the centre, by reason of the screw being right and left

handed, and by this motion the arms (d) assume

a more acute angle, forcing by degrees the anterior

parts of the slippers outwards, until they assume

the required position as indicated by the dotted lines.

It will seen by reference to the diagram that the

feet are slipped within toe-caps, and the heels rest

against raised heel-pieces ; a few turns of the

thumbscrew will give the necessary eversion.

For the use of schools it is expected that the

" Orthopaedic footstool," as I have named this

apparatus, will be found very valuable, it being

applicable either to inversion or eversion of the feet

by simply reversing the action of the thumb-screw.

A less expensive form of this apparatus is made

by removing the mechanical arrangement of screw,

bosses, arms, &c, and substituting a rubber tendon

attached to the outer side of each toe-cap, whilst the

other end is fastened to the centre of the adjacent
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side of the footstool, the contraction of the rubber

cords serving to evert the feet ; I prefer- the first

described arrangement as being more under the

control of the attendant.

From simple varus in its first stage we turn to

the second grade of the deformity, in which it

exists as equino-varus, being always accompanied

by uplifting of the heel ; Plate VI., being a litho-

photograph from a case which occurred in my own

practice, very well illustrates this deformity.

In this grade, it will be observed, three variations

from the natural shape of the foot are noticeable,

namely, adduction of the toes, raising or inversion

of the inner margin of the foot, and uplifting of the

heel; hence it will appear that movements cor-

responding with these are required in the instru-

ments calculated efficiently to treat this distortion,

instead of one only, as in simple varus ; much

more complication is requisite in their mechanism,

greater nicety of workmanship, more care in their

adaptation and application, and watchfulness in

their progress. The second and third degrees of

varus, which follow in order, are, perhaps, even more

complicated and difficult of treatment than any

other distortion, on account of the several altera-

tions which take place in the position, and some-

times even in the shape, of the tarsal bones.

As might have been expected, the complication

H
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of the malady directed the thoughts of surgeons

and mechanicians very early and frequently to its

relief; and numerous mechanical appliances, more

or less efficient, have been the result of their

labours ; so numerous are they, indeed, that I shall

only be able to figure and describe such as in my
own opinion, and in that of others qualified to

judge, are considered really efficacious and are

generally adopted.

Chief among all these appliances stands the cele-

brated invention of Scarpa, which, through many

of its modifications and improvements, still bears

his name and points to its origin.

Scarpa is said to have borrowed the idea whence

his invention sprang from a French charlatan

named Tiphaisne, who in the eighteenth century

attained considerable success in the mechanical

treatment of club-foot, by appliances no doubt

sufficiently clumsy and unskilful, but still con-

structed on principles somewhat approaching cor-

rect ones.

Scarpa's first productions were probably crude in

the extreme, and I shall consequently commence

by describing his instrument as improved and modi-

fied by Stromeyer and subsequently by Dr. Little,

from whose excellent work on deformity I have

copied the two diagrams, and whose own explana-

tion I give verbatim. The first woodcut (Fig. 1 7)
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represents the shoe in the position it naturally

assumes before the application of the straps ; the

second (Fig. 18) as it is applied to the foot, showing

the action of each part.

" The letters (a, b) in the diagram (Fig. 1 7) desig-

nate a shoe formed of iron, covered with leather and

well padded with horsehair
;
(c) is a steel spring,

Fig. 17.

which, by means of the padded strap (e), is worn upon

the outside of the leg
;

(i and f) show a strap and

bandage to go round the ankle, by which the heel

is held securely in the shoe ; whilst the short spring

(d) draws the toes and front of the foot out-

wards by means of the padded strap (h). The

h 2
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screw which moves through the female screw

(k) (itself fixed as a rotary rivet to the spring c)

acts upon the ankle joint, and enables the sur-

geon to bend it as rapidly or as gradually as he

may please. The active and passive causes of

adduction and rotation inwards of the foot,

analogous to supination of the hand, are overcome

by the springs, which, being braced up against the

foot, more or less loosely according to the exigencies

of the case, tend constantly to regain the form

which they have when unshackled with the straps,

and thus gradually overcome the contracted mus-

cles or ligaments, as the case may be, and draw

the deformed foot in two directions opposite the

deformity, those of abduction and rotation out-

wards."

" Since," as Dr. Little further observes, " success

in the employment of any particular instrument is

as much the result of the manner of application as

of its peculiar efficiency," I shall also, with the

engraving of the shoe in action (Fig. 18), quote the

improver's directions for applying it properly to a

deformed limb :

—

" The ankle band (f) detached from the band (i)

should be buckled round the leg above the malleoli.

Holding the shoe part of the instrument in the left

hand, the heel should be placed with the right in

the shoe, and secured by means of the strap (g g)
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firmly against the inside (a, Fig. 17); the heel

should be prevented from rising by fastening the

strap (i) to the back part of the ankle band (f)

and the spring (c), by means of the circular band

(e), formed of thin metal and properly padded, be

applied to the outer side of the leg ; this will effect

Fig. 18.

a change in the ankle-joint similar to that ensuing

to the wrist when the hand is pronated. The

inner margin of the foot being then directed to the

ground, in opposition to the natural tendency of

talipes varus, the toes should be drawn as far out-

wardly as can be effected without pain by means of

the padded strap (h), attached to the spring (d).
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Lastly, the ankle should be bent by turning the

screw (l) with a key constructed for the purpose,

as far as the tense tendo Achillis will permit ; as

the screw (l) acts through the female screw (k),

which is fixed as a rotary rivet upon the spring (c),

and (t) is merely a stud through which the smooth

part of the screw existing between the termination

of the thread and the knob (s) can move freely

forward and backward, a certain degree of motion

is allowed in the ankle-joint in the act of walk-

ing, tending to increase its flexion, whilst the posi-

tion of the screw (l) prevents the heel from be-

coming elevated. If the spring (c) act, in directing

the inner margin of the foot to the ground, too

powerfully and painfully, a piece of tape or a small

strap may be attached to the inside of the band (e)

which is applied around the leg below the knee,

and fastened to a buckle on the inside of the foot

;

this will moderate the action of the spring, which

can be increased in the daytime and diminished

during the hours appropriated to rest."

The ascent of the heel may conveniently and

effectually be prevented by attaching two straps to

the ankle-band, one on either side ; and by taking

them through holes in the sole of the instru-

ment; more direct command is thus obtained

over the heel than by the method shown in the

diagrams.
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I have thought it well to quote so long an expla-

nation of the construction and application of this

instrument, both because I have found it, when

well made, to be a very good and useful apparatus,

and because it was the type from which most of the

other shoes of this kind now in use were con-

structed. Moreover, I wish fully to impress upon

the minds of my readers the urgent necessity for

careful application of every orthopaedic instrument

;

let an apparatus be made with the greatest possible

care and accuracy, one mistake in the application

and securing of the straps may completely defeat

the plans of the mechanician ; hence it is that the

mechanician should, under no circumstances what-

ever, undertake the treatment of a case unless an

opportunity is afforded him of personally examining

the patient, and applying the apparatus when first

constructed. My own experience is that every case

ends in failure more or less in which this is not

strictly enjoined and practised.

Another shoe of similar construction (Fig. 19,

page 104) is made of a metal sole and heel-piece,

from the outer side of which latter rises a vertical

shaft to a point midway between the ankle and the

knee, where it is surmounted by a padded metal

band encircling the leg ; this shaft is supplied with

a lateral ratchet-joint opposite the tarsal articula-

tion. A spring lies along the external margin of
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the foot, which is drawn towards it by means of

a soft toe-strap ; straps are added, which cross the

instep and retain the heel in the place destined for

its reception, and the instrument is completed by a

band tightly encircling the ankle, and united to the

heel-piece by two vertical straps.

This instrument is applied in a manner almost

exactly similar to the one last described ; the heel is

secured in the shoe, and the leg to the shaft, the ankle-

Fig. 19.

band adjusted and the anterior portion of the foot

abducted by means of the toe-strap, which should

be fastened tightly as convenient ; the ratchet at

the ankle is then to be slowly turned so as to

depress the heel until very slight tension upon the

tendo Achillis is observed
;
gradually the pressure

is increased until the equinous tendency is over-

come, and the heel can be placed flat upon the

ground.

This apparatus produces two corrective move-
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ments, namely : first, abduction of the anterior

part of the foot ; and secondly, depression of

the heel and expansion of the plantar arch. It

is very serviceable where the obliquity of the sole

is not considerable ; when this is the case, although

the action of the toe-spring tends to relieve it, on

account of the vertical shaft running straight up

the leg, and thus forming a rigid lever or point of

Fig. 20.

resistance, instead of diverging from it and acting

as a spring, as in Dr. Little's shoe, we are obliged

to seek for other and more powerful means to effect

the desired object.

For this purpose an instrument (Fig. 20) is

employed, consisting, similarly to the last, of a

metal sole (b), a vertical shaft and calf-band (a),

ankle-band (c), and toe-strap and spring (g). Thus

far it differs in no way from (Fig. 19), but in
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addition to the ratchet (d) "used in the latter in-

strument to depress the heel, a second is placed

immediately above it (e), acting at right angles to

it. The action of this, of course, is to rotate the foot

on its short axis, and flatten the sole at the same

time that the other parts of the apparatus evert the

toes, extend the plantar arch, and depress the heel.

An instrument (Fig. 21) which combines all

Fig. 21.

three of the movements requisite to correct talipes

varus, is constructed as follows : as in the other

instruments, a metal sole and heel-piece receive the

foot which is securely retained therein by straps,

and the usual ankle-band ; from the centre of the

back of the heel springs a steel shaft bearing a

ratchet centre opposite to the ankle-joint, acting

transversely to the long axis of the foot ; the shaft,
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immediately above this tangential screw, curves

round the heel with a slight downward dip to the

outer malleolus, where a lateral rachet is fixed ; it

then proceeds upwards in the ordinary manner,

and is surmounted by a calf-band ; the instru-

ment also carries a longitudinal spring, and a strap

for everting the toes.

By means of the curves taken by the shaft be-

tween the first and second ratchet centres, this in-

strument exerts a very peculiar mechanical action,

the toes being everted at the same time that the

foot is flattened ; this is a very useful form of ap-

paratus, but is somewhat liable to get out of order

unless great care is taken in its use.

In cases of very obstinate inversion of the an-

terior portion of the foot, or when the pressure

exercised by the spring produces abrasion of the

cuticle, the instrument shown (Fig. 22, page 108) is

employed, similar in principle to that drawn (Fig.

20, page 105) ; the sole, however, is divided across,

below the medio-tarsal articulation, and a transverse

ratchet (k) is placed at the point of division; the

toe-spring also has a ratchet (g). Each of these

centres being coincident with the medio-tarsal ar-

ticulation, the instrument, when carefully adjusted

and applied, suffices to restore the worst cases of

abduction.

Dr. Little has devised a very useful form of shoe
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for the treatment of the most severe forms of varus,

the idea of which was taken from the modification

of Scarpa's shoe, extracted from his book and shown

(Figs. 17 and 18, pages 99 and 101). I append

a woodcut (Fig. 23, page 109) of this instrument, a

glance at which will show that the chief im-

provement visible on Stromeyer's shoe (as modi-

fied by Little) consists in some alteration of the

Fig. 22.

shape and set of the spring, which in the

latter is closely bound to the leg, but in the

present instrument diverges from it at a consider-

able angle, and the addition of a lateral lever

having two hinges at the ankle, to enable it to

accommodate itself to the changed position of the

tarsal bones (see Plate IV., Fig. 1), and firmly

strapped to the leg; to this lever the spring is



LANGAARDS INSTRUMENT. 109

secured with more or less of tightness, according to

the force required to be exerted. This instrument

is extremely useful for conquering obstinate obli-

quity of the sole and adduction of the toes.

A very efficient instrument has been invented by

Fig. 23.

Dr. Langaard, of Hamburgh (Fig. 24, page 110); it

consists of a strong boot, between the soles of which,

on the outer side, or rather between " the welt" (or

first sole) and the heel, a steel shaft is riveted. This

shaft bears a ratchet of longitudinal action (f), a

little above the deformed situation of the heel, or
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a little below the natural position of the ankle-

joint, and two or more hinges (g) below it. (By

inadvertency these hinges are shown above instead

of below in the drawing). The shaft proceeds up

Fig. 24.

the leg (cb), is jointed at the knee, and bears padded

thigh and calf bands (ae). It is divided between

the knee and ankle, and at the division a perpen-

dicular screw (d) or a rack and pinion movement is

so arranged, as to permit of the outer margin of the
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foot being raised by diminishing the length of the

shaft below the knee, this action serving at the

same time to adduct the toes, the hinges allowing

the leg stem to follow the altered position of the

foot. The obliquity and adduction of the foot

having been thus removed, the heel is brought

down by the action of the ankle-screw, which, by

Fig. 25.

the altered form of the ankle, will now be opposite

the joint it is intended to act upon.

A very ingenious and useful instrument has been

invented by Mr. Adams, and constructed originally

by Mr. Bigg, from whose valuable and practical

Manual I extract a woodcut of the apparatus

(Fig. 25), and the spirit of its explanation.

This instrument, which is intended for severe
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adult varus, divides the treatment into two dis-

tinct stages, one for the varus, and one for the

equinus. A metal trough (a) receives the thigh,

and a second (c) the calf, steel hars jointed (at b)

connecting the two. From the outer side of the

calf-band (c) descends a steel bar, terminating at

the ankle (d) in a lever containing four ratchet

centres (d, f, g, h), three for the varus, and one for

the equinus. Straps (e) are arranged to retain the

heel in its place, and a socket (k) is placed near the

extremity of the lever to receive and retain the

toes.

The first ratchet (f) is placed opposite the cuboid

bone, and unfolds the foot in a downward direc-

tion, thus aiding to replace the uplifted scaphoid.

The second ratchet (g) acts at right angles to the

first, and raises the front of the foot, at the same

time turning it outwards ; the third (h) is perpen-

dicular to the second, and depresses the inner

margin of the metatarsus ; whilst the fourth (d) is

used in the ordinary manner to extend the tendo

Achillis and bring down the heel ; this instrument

is powerful, yet delicate in its action, and admits of

being nicely regulated ; it is, therefore, very useful.

Thus much concerning the instruments in

general use for the treatment of varus, one or other

of which will be applicable to any case that may

occur to the medical practitioner in the exercise of
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his profession. I will now say a few words respect-

ing a plan I have lately tried and found to answer

extremely well.

In my remarks on the treatment of the first stage

of varus, I quoted Mr. Barwell's method of proce-

dure by means of elastic cords, stating, also, that

from the amount of time and trouble involved in

the process I did not think it likely to come into

general use ; the suggestion however is of value, and

I am of opinion that if a simple and easy method of

attaching the tendons could be devised, " the rubber

system" would occasionally be found very useful,

in slight cases, especially for night wear ; I have,

therefore, endeavoured to provide such a method of

attachment. (Fig. 26, p. 114.)

The kind of instrument used with rubber tendons

in simple varus (Fig. 15) is inapplicable to the

compound varieties of the distortion, on account of

the numerous movements required at or near the

ankle-joint, in addition to flexion and extension, the

only two permitted in that apparatus ; I therefore

tried the experiment the application of which is

seen (Fig. 26, p. 114). A soft band (a) encircles

the upper part of the calf, and carries a small oblong

piece of metal (d) near the front of the external

side of the leg, simulating the origin of the peronei

muscles. To this plate is attached a strong loop

to permit the attachment of the upper ends of two
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rubber tendons (e and f), which proceed down the

leg
; the longer (e) is attached to a band (h), which

passes under the instep after having been secured

round the ankle (at g). The shorter (f) takes

direction rather more backward, and is hooked a

Fig. 26.

little above the ankle to a piece of catgut which

passes through an eyelet in the band (g), and then

hooks on to a loop in a soft band (b) encircling the

metatarsus.

It will be evident that the action of the first
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spring (e) is to flatten the foot, whilst the second (f)

everts the toes and extends the plantar arch. This

contrivance I have found to answer admirably in

some rather severe cases, in which, however, the

heel was not greatly raised, it being very difficult

to cause the tendons to exercise traction on the os

calcis in a downward direction.

Before passing on to the description of the

apparatus employed to retain the foot in its

proper position, after its restoration during the

time necessary for the ligaments to regain their

proper tone and elasticity, I could wish to draw

attention to three litho-photographs (Plates VII.,

VIII., IX.) illustrative of varus.

The first (Plate VII.) is a case of varus of the

second degree, and is introduced on account of the

very clear manner in which it depicts the shape

assumed by a varus foot.

The second (Plate VIII.) represents an extra-

ordinarily severe case of congenital varus of the

third degree ; and the third (Plate IX.) is a view

of one of the same feet in an advanced stage of the

treatment. As this was a case of unusual difficulty,

a history of its treatment may not be unin-

teresting.

This patient, when brought to me, was a boy of

about seven years of age, and, as the position of the

feet (Plate VIII.) will clearly show, had never

i 2
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walked; he could, however, manage to stand by

holding on to a table, and when in this posture

the entire weight of the body was thrown on the

outer malleoli, on which, in consequence of the

pressure thus exercised, a callosity was developed.

The case seemed utterly hopeless ; but I was in-

duced by the parents to attempt its treatment.

As the rigidity of the tibiales and calf muscles

was so great as not to permit of any restoration of

the feet by the hand, the feet were submitted

daily, for a month, to a hot bran bath. At

the end of this period they yielded slightly to

manipulation, and mechanical treatment was com-

menced.

The instrument applied consisted of a steel shaft

running up the inside of the leg to a little below

the knee, then carried round the back of the calf

and prolonged to two inches above the hip, joints

being supplied opposite the hip, knee, and ankle,

and a horizontal hinge below the inner malleolus
;

bands surrounded the pelvis, thigh, and calf, and

the shaft was attached inferiorly to a boot of very

peculiar construction.

This boot was shaped to the double curves of the

foot, and jointed at the middle or bridge of the sole,

the two parts being connected by a piece of india-

rubber of about the thickness of a penny, so made

that no resistance should be offered by the rigidity
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of the sole to the mechanism employed to act upon

the distortion.

The abnormal changes of shape visible in the

feet being three in number, I decided first to

attempt the cure of the adduction of the toes and

the obliquity of the sole, leaving the extension of

the tendo Achillis until a subsequent date.

The two first desiderata I obtained by means of

two screws, a longitudinal and a vertical one ; the

first passed through a threaded socket below the

internal malleolus, and acted at a slight angle against

a projection in the sole in front of its transverse

joint, thus causing all the bones in front of the

astragalus to be rotated outwards. The second, or

vertical screw travelled through a similar threaded

boss above the ankle-joint, projecting about a quarter

of an inch to obtain leverage, and to clear the

other screw ; it acted against a projection in the

shaft below the longitudinal hinge, which, I have

before stated, was placed under the ankle-joint;

this screw rotated the foot on its short axis and

flattened the sole. By turning these screws a revo-

lution or two a week, the feet were reduced in a

few weeks to a condition of simple talipes equinus.

The sole then forming an inclined plane with

very little lateral deviation, attention was directed

to the contracted state of the tendo Achillis ; a

second stem was added, outside the leg, whichjoined
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the first at its bend round the calf; a padded metal

band surrounded the back of the ankle, just above

the malleoli, and to it, vertically to the centre of

the heel, was attached a threaded boss, through

which travelled a fine screw, pressing against a pro-

jection in the heel of the boot. Application of this

screw, with a turn or two weekty, as the pressure

could be conveniently borne, quickly restored the

foot to the shape shown (Plate IX). It may be

added that a simple form of varus boot was used

for night wear, and elastic socks after the discon-

tinuance of instrumental support. It will be seen

from the description of the instrument as above,

that from the screws not being fixed to their points

of resistance, but merely pressing against it, no

natural movement of the foot was in any way

impeded.

The cure has not only been perfect but perma-

nent ; the letters (Nos. 2 and 3), received from the

boy's father, will be read with interest, inasmuch

as the last was written several years after all

instrumental treatment had been discontinued

without the slightest relapse having taken place
;

the case is quoted as encouragement, showing,

as it does, that even such as seem apparently hope-

less, by proper treatment and constant watchfulness,

may be successfully combated. I have no doubt

whatever that tenotomy in this and in similar cases
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would greatly shorten the time necessary for treat-

ment, but the friends of the boy would not consent

to an operation, so that no alternative was left but

the thoughtful and careful application of mechanism

to accomplish the end desired.

We now turn to another and a very important

part of the subject, namely, the retention of the

foot in its new and improved position after the

restorative treatment has been completed ; this is

necessary on account of the inclination to relapse,

caused by weakness in the ligaments, generally

observable after the curative treatment has been

successfully employed.

The first evil which has to be guarded against is

a return of the obliquity of the sole and consequent

sinking of the outer ankle ; an elastic sock sur-

rounding the ankle is sometimes sufficient to remedy

this, but should it prove incapable of affording the

requisite support, a light steel shaft is inserted into

a boot (Fig. 12), and carried half way up the

inside of the leg, where it is surmounted by a

padded band ; it is jointed at the ankle in such a

manner as not to admit of extension of the foot

beyond a right angle, in order to prevent recontrac-

tion of the tendo Achillis; a strap shaped like the

letter V is fastened on the outer side of the boot,

and buckled round the shaft, thus completely invest-

ing and supporting the outer malleolus.



120 DESCRIPTION OF RETENTIVE APPARATUS.

Should this not prove sufficient check to the

rotatory efforts of the foot, a shaft is carried up

each side of the leg, the other conditions of the

instrument remaining the same. The bottom piece

or stirrup is secured to the boot with a certain

amount of obliquity, for the purpose of everting the

foot ; sometimes a toe spring is added to assist in

effecting this object.

Occasionally these instruments are carried as

high as the middle of the thigh, having joints

opposite the knee ; a little more command is thus

obtained over the foot, but it is not of much prac-

tical value, as whenever any decided inclination to

rotation of the foot is present, it is necessary to

carry the shaft as high as the pelvis A, (Fig. 27),

jointing it at the hip (b), the knee (d), and the ankle

(g), bands (a c e) surrounding the pelvis, thigh, and

calf; the oval configuration of the pelvis then

prevents all possible chance of rotation. The dia-

gram shows the V-strap (f) as applied to valgus,

for varus a second shaft is carried up the inside of

the leg as high as the calf-band, the strap sup-

porting the outer instead of the inner malleolus.

An instrument which is very successful, on

account of its great lightness and consequent in-

aptitude to fatigue its wearer, is shown (Fig. 28

p. 122). In it a steel bar, attached to a boot (d) in

the usual manner, and jointed at the ankle, ascends
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the inside of the leg as high as the upper part of the

calf, where it is joined by a transverse piece (c),

which, after crossing the back of the leg, curves

upwards, is jointed at the knee and hip, and bears a

padded thigh- and pelvic-band (b a), to which latter

Fig. 27.

the shaft is united by a hinge, to which a screw is so

applied as to permit of outward rotation of the foot

to any required extent. This screw could not be

easily shown in the woodcut.
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Even after the discontinuance of these " retentive

instruments," as they are called, I should recom-

mend an elastic anklet to be worn, in order to pre-

vent all possibility of a relapse. Its use is pleasant

rather than irksome ; and much more confidence

is felt by the patient from the knowledge that such

a support is present.

Fig. 28.

These, then, are all, so far as I know, of the

really approved instruments for the treatment of

talipes varus; many others, doubtless, there are,

but those described are constructed on the most

correct principles, and are best calculated efficiently

to fulfil the objects for which they were designed.
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Since this book was in the press, through the

kindness of Dr. Little, I am enabled to add a par-

ticularly ingenious and useful form of shoe made

by Mr. Ernst, under the direction of Dr. Little

(Fig. 29). It consists of a metal sole and heel-

piece, a spring running up the inside of the leg as

far as a little below the knee, a calf-band, and other

usual attachments. The improvement consists in

the manner in which the shoe is acted in the

Fig. 29.

attempt to depress the heel. Reference to the

diagram will show that the toe-spring is continued

backward beyond the leg-spring, which is freely

riveted to it, and bears a ratchet-joint acting upon

a small arm projecting posteriorly upwards. Be-

tween two ears on the upper extremity of this lever

a small curved arm is hinged, and is attached to the

leg-stem by a screw passing through a slot near the

malleolar axis. By turning the ratchet, the short
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arm is made to describe the section of a circle, carry-

ing the curved arm forward by reason of its freely

swivelling, when this curved arm has been moved

sufficiently forward, so as to press the end of the

groove against the shaft of the screw by which it

is secured to the leg-spring, and thereby tending to

move it forward ; but as this is firmly fixed to the

leg, and the shoe is moveable, the heel is conse-

quently depressed, and at the same time motion of

the ankle-joint to the extent of the groove is per-

mitted—a small engraved scale behind the leg-

spring records the amount of depression ; this is

an ingenious and well contrived apparatus, and

most efficient, as might be expected from the great

experience and skill of its inventor.
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CHAPTEE II.

Talipes Valgus—Its various Grades—Characteristics and Causes

—

Liability to Increase from Neglect—Flat Foot—Its Appearance

and Causes—The Mechanical Treitnient of Talipes Valgus—Single

Leg Instrument — Bigg's Shoe — Leg Instrument combiuing

Ratchet and Free Ankle-Joint—Leg Instrument with Slotted

Stirrup—Scarpa's Shoe—Scarpa's Shoe with two Ratchets.

Talipes valgus is the next distortion which de-

mands attention. It must be carefully distin-

guished from talipes valgus spurius, or flat-foot,

which it very much resembles. Its synonymes are

fiXaiaog, platt-fuss, splay-foot, and pied-plat.

Talipes valgus is a rather common deformity

:

more so than equinus, less so than varus. It is

rarely met with in its more severe or aggravated

conditions, inasmuch as the pain and incon-

venience caused by its earlier stages (much more

than is produced by varus of equal or even greater

severity) generally necessitate the application of

remedial means before the distortion has passed

into its worst phases.

Talipes valgus, similarly to talipes varus, is

divisible into three grades of severity, each pre-

senting a different external appearance, and im-
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plicating different and additional muscles in its

production and maintenance.

The first degree of valgus is very rarely met

with. It consists of depression of the plantar

arch, sinking of the inner ankle, and slight abduc-

tion of the toes. It is produced by paralysis or

weakness of the posterior tibial muscle, and

consequent contraction of the peroneus longus

(Plate X., a), peroneus brevis (b), and peroneus

tertius (c). This stage of the deformity is called,

in common speech, "in ankle."

It is in its second grade of severity that valgus

is most commonly seen. In this condition the

arch of the foot is entirely lost, the whole of the

sole being in one horizontal plane ; considerable

eversion of the toes is present, and the heel is

slightly raised by the gastrocnemius and soleus

muscles acting by the tendo Achillis (d), the ball

of the foot presenting outwards instead of down-

wards. The inner malleolus falls greatly inwards

and downwards, and a protuberance fills up the

concavity naturally existing between it and the

calcaneum, destroying the apparent lower projec-

tion of the inner malleolus ; the outer border of

the foot is also uplifted.

In this stage, in addition to the peronei, the

extensor longus digitorum, gastrocnemius, and

soleus muscles are contracted, considerable weak-
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ness being observable in the tibialis anticus, which

has given way in the attempt to supply the place

of the tibialis posticus, rendered useless by

paralysis.

Valgus in the third degree is a very rare occur-

rence ; in it the heel is greatly raised and displaced

outwardly, thus altering somewhat the position of

the astragalus in relation to the tibia and fibula,

and consequently "locking " the joint. The foot

is also flexed, and the dorsum sometimes applied

to the anterior portion of the leg, the toes being

at the same time rigidly extended ; the extensor

proprius pollicis and abductor minimi digiti are

retracted in this distortion, as well as those men-

tioned as being concerned in producing valgus of

the second degree. Sometimes, from the extreme

tension of the extensor longus digitorum, the sole

presents a convex instead of a concave surface. As

the abduction of the toes only affects the anterior

portion of the foot, the scaphoid is left prominent

on its inner border, and a convexity established

where a concavity naturally exists, the reverse

obtaining on the outer edge of the foot.

In contradistinction to varus, to which, indeed,

valgus is in many respects the direct opposite,

but little displacement and no alteration in shape

takes place in the tarsal bones in this distortion.

The scaphoid and cuboid are drawn downwards,
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and the astragalus twisted in its articulation, and

occasionally removed from its contact with, the

tibia, thus locking the joint.

Talipes valgus, if neglected, is, perhaps, more

certain than any other deformity to increase by the

use of the foot, which tends to depress, as far as

possible, the plantar arch ; it is at the same time a

distortion which, especially in its earlier stages, very

readily admits of cure. Mr. Barwell remarks with

very great justice :

—"We see many cripples about

the world with the foot turned out, the leg

shrivelled, and the whole body rendered crooked

by their limping walk, who might have been en-

joying their cricket or their shooting if the in-

creasing nature of their malady had been earlier

understood."

Before passing on to the description of the

mechanism best calculated to effect the cure of

talipes valgus, it will be proper to consider and

describe the unsightly distortion called talipes

valgus spurius, or, popularly, flat -foot, the two

deformities being very closely allied, both in their

external appearance and in the mode of treatment

necessary for their relief.

Plat-foot may generally be distinguished from

true talipes valgus by the fact that, in the former,

the pain complained of by the patient is situated

on the inner side of the sole, under the scaphoid
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bone, whilst in the latter the pain is felt over the

cuboid; also in flat-foot, although the concavity

of the inner margin of the foot may be, and gene-

rally is, lost, the exterior border still retains the

greater part of its convexity.

Flat-foot consists, as its name implies, of loss,

more or less complete, of the arch of the sole, by

means of which the whole, or an undue propor-

tion, of the plantar surface is placed upon the

ground. It is very rarely congenital, nor does it

often occur in very young children, the usual time

of its appearance being in adolescence, or at about

the time of puberty.

Infants' feet have naturally very little arch, the

concavity of the sole being formed when they begin

to walk by the action of the peroneus longus, which

depresses the metatarsal bone of the great toe.

Sometimes the scaphoid and cuboid, which form

the bridge or keystone of the arch of the foot, as

it were, fall during this process, thus producing flat-

foot. More frequently, however, the malady is

found in adults, as a result of relaxation of the

tarsal ligaments, frequently caused by rachitic weak-

ness, assisted by excessive walking or standing. It

is therefore most common among poor people, errand

boys, and shopmen, whose avocations keep them

constantly on their feet many hours in the day.

Debility of the tibialis anticus is frequently a sup-

K
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plementary cause of flat-foot. The great pain

experienced in this malady is occasioned by the

scaphoid and inner cuneiform bones falling and

compressing the plantar nerve.

Talipes valgus being, as has been before observed,

in many respects the direct opposite of talipes varus,

it will not be surprising to find that most of the

instruments employed for its relief are similar

in construction, but reversed in their action, to

those used for varus ; hence the description of the

appliances for valgus must necessarily be brief.

In the first stage of valgus, in which nothing but

slight sinking of the inner malleolus and general

weakness of the ankle is observable, it is usual to

cause the patient to wear a boot strongly stiffened

on the inner side, not a very satisfactory method of

procedure. Frequently a light steel shaft is added

(Fig. 12), running up the outside of the leg as

high as the top of the calf, where it is pretty firmly

secured by a padded metal band ; and a V-shaped

strap is attached to the inner side of the sole of

the foot below the ankle, which bears a small cres-

cent-shaped pad placed immediately below the inner

malleolus, and is buckled outside the shaft, thus

completely investing and supporting the ankle,

whilst at the same time the leg-shaft prevents

abduction of the foot. This little instrument,

which is light, comfortable, and very easily con-
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cealed, is perfectly efficient in most cases of in-

cipient valgus. Where, in addition to the falling

of the ankle, eversion of the toes is present, a toe-

spring and strap are employed, as shown in the

drawing (Fig. 1 2), except that for valgus the spring

is applied on the inside instead of on the outside of

the foot.

Similarly, also, several of the modifications of

Fig. 30.

Scarpa's shoe, already described, can be used with

effect in the treatment of talipes valgus by simply

reversing their action.

An instrument (Fig. 30) well calculated to effect

the cure of valgus has been constructed by Mr.

Bigg, and may be described as follows:—The

hinder portion (a) of a metal shoe-piece receives

k 2
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the heel, which is firmly therein secured by suit-

ably-arranged straps ; from the external side of

the heel-piece projects a horizontal lever, jointed to

it at the ankle, and resting against the outer and

lower surface of the metatarsus by means of a

padded plate (b) ; corresponding to the deepest part

of the unnatural concavity on the external margin

of the valgous foot under treatment is a ratchet-

joint (e), from which a broad soft band (c) crosses

the dorsum of the foot, embracing the projecting

bones on the inner side of the foot, and is secured

to its own superior extremity outside the ratchet,

thus making the heel the fulcrum by means of

which the screw exerts a gentle but firm and steady

pressure against the toe-plate in order to adduct

the anterior portion of the foot.

An instrument which I have found to answer

admirably in cases where, from the humble position

in life of the patient, no restraint can be put upon

his movements which would interfere with daily

labour, is thus made :—A steel shaft secured in-

feriorly to a strong boot runs up each side of the

leg to a point four or five inches above the knee,

being freely jointed opposite the knee and ankle,

and padded troughs receiving the thigh and calf.

Immediately below the outer malleolus is a ratchet-

joint, which draws the ankle outwards and upwards

by means of a V-shaped strap and crescent pad
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similar to that employed in the first instrument

described for valgus ; a toe-spring is attached to the

inner limb of the stirrup, which acts upon the

everted metatarsus and phalanges by means of an

arched strap springing from the outer margin of

the sole of the foot, and coincident in position and

Fig. 31.

width with the length of the metatarsal bones.

This instrument impedes none of the natural move-

ments of the foot, but, on the contrary, tends

constantly to restore it to its normal shape.

The apparatus shown (Fig. 31) is very useful

in many cases of valgus not sufficiently severe
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to require the application of the screw. It con-

sists of a metal shaft (a) inserted into a boot

and reaching to the top of the calf, to which it is

held by a band, and jointed at the ankle (b) ; an

arched strap is secured to the inner side of the boot

beneath the malleolus, which it supports, the ends

(d d) being brought round, passed through a slot

(c) in the leg stem, reflected over it, and buckled to

Fig. 32.

themselves. A toe-spring can be added if needed.

By means of this contrivance the ankle is quickly

restored to symmetry and strength.

None of these appliances, however, provide any

means for depressing the heel ; when this is

elevated to any considerable extent by contraction

of the calf muscles, the instrument (Fig. 32) may

be used ; it consists of a metal sole and heel-piece
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(d f), from which latter arises, on the inner side, a

steel shaft reaching as high as the top of the calf,

where it is surmounted by a padded band (a) ; a

band at the ankle (b) prevents the heel from rising

on the application of a ratchet-joint (e) placed op-

posite to the tarsal articulation, and intended to

depress the heel. A toe-spring and strap (g) are

employed to evert the toes.

Fig. 33.

When any great obliquity of the sole is present,

another instrument (Fig. 33) must be employed.

This apparatus very greatly resembles the last de-

scribed, except that a second ratchet is placed im-

diately above the first (at r), to rotate the foot on

its short axis and flatten the sole. With this

instrument, which is only used in the worst cases,



136 RETENTIVE APPARATUS.

a pad (e) resting against the projecting bones

slides along the toe-spring (d) to assist it in its

efforts to adduct the toes.

The remarks passed on the retentive treatment

of restored cases of varns apply equally to valgus,

the same instruments being used in both cases,

but the straps being arranged for valgus so as to

support the inner instead of the outer ankle.
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CHAPTER III.

Talipes Equinus— Its Causes—Mechanical Treatment—Stromeyer's

Foot-board—Shoe—Ratchet Instrument— Shoe with Plantar-

Ratchet—Spring Instrument—Illustrative Litho-Photograph

—

Talipes Calcaneus—Its Causes—Mechanical Treatment—Spring

Instrument—Biggs' Instrument—Talipes Cavus—Its Causes

—

Treatment—By Rubber Tendons—By a Shoe—Combinations of

Talipes.

Talipes Equinus is the next deformity to be

considered. This distortion is very rarely found

alone; frequently with varus, less often with

valgus. It consists of simple uplifting of the heel

(Plate XI., Fig. 2), by the action of the gastro-

cnemius and soleus muscles (Plate XI., Fig. 1, a, c)

acting by the tendo Achillis (5), the tibialis anticus

and the peronei being wholly or partially para-

lysed ; the toes are frequently rigidly flexed by the

flexor longus digitorum,

Talipes equinus is capable of being successfully

treated by mechanical means alone ; but the cure

is very greatly facilitated, and accomplished in a

much shorter time, after the tendo Achillis has

been subcutaneously divided.

Stromeyer's foot-board, which is the first instru-

ment figured (Fig. 34, page 138), is a complicated



138 FOOT-BOARD FOR TALIPES EQUINUS.

and almost obsolete contrivance, never or rarely in-

troduced into private practice, but employed origin-

ally in hospitals on account of its being available for

a number of patients ; it consists of a wooden sole

piece (a), on which the foot is placed and retained

there by straps, moving on a free axis (f) between

two vertical projections of a hollowed wooden splint

Fig. 34.

(b), laid against the back of the leg; the angle

which the foot-board maintains with the leg-splint

is regulated by an apparatus (d), similar to a winch

and pulley, with a spring acting against cogs to

prevent retrogression ; this instrument is, in my

opinion, clumsy, and ill-adapted to the office it is

destined to fulfil ; its construction entirely precludes
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all exercise, and confines the patient in bed during

its use.

A better appliance is constructed similarly to the

one shown (Fig. 19) ; in it a metal sole receives

the foot, and forms the basis from which springs a

shaft, placed usually on the outside of the leg for

convenience of adjustment and manipulation, but

as this deformity, when in its simple state, involves

no lateral deviation from the normal shape of the

foot, it is immaterial on which side the lever is

applied ; the leg-stem is secured to the calf by a

padded band, and carries a lateral tangential screw

at a point coincident with the tarsal articulation

;

a horizontal spring lies along the outside of the

foot if any tendency to adduction of the toes is

manifested ; this instrument, when properly applied,

very readily extends the contracted tendo Achillis
;

of course the foot is secured in the shoe by straps,

and an ankle band is employed to prevent the heel

from rising in the shoe when the ratchet-screw is

turned.

Another useful apparatus (Fig. 35, page 140) con-

sists of two lateral leg-stems, prolonged at an angle

along the foot as far as the metatarso-phalangeal ar-

ticulation, under which passes a broad padded plate

united to each of the levers ; a ratchet centre is

placed opposite to the ankle-joint on each lever,

and the apparatus is secured to the foot by a band
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passing over the instep; this instrument serves

admirably to raise the metatarsus and extend the

plantar arch.

In cases where very great contraction of the plantar

arch exists, an instrument (Fig. 36) is employed,

which is constructed on the same plan as the instru-

ment before referred to (Fig. 19) ; it differs, how-

Fig. 35.

ever, in having the sole plate jointed below the

medio-tarsal articulation, and a ratchet-joint (c)

applied at the point of junction, which enables the

operator to unfold the foot with ease and certainty
;

suitable straps passing over the dorsum of the foot

and retaining it in position.

All these appliances, however, entail immobility
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of the ankle-joint during treatment, and are there-

fore open to objection ; consequently, in all cases

except the most severe, I employ an apparatus (Fig.

37, page 142), which permits of exercise, and also of

free movement of the articulation. In this instru-

ment, a steel stirrup (e) is secured to an ordinary

boot, and to it are jointed two lateral shafts (a), rising

to the top of the calf, and having joints opposite the

Fig. 36.

ankle, a padded calf trough (b) and an elliptical steel

spring (c) immovably riveted to each leg-stem, and

secured on a loose pivot to the stirrup, which

its action constantly tends to depress, thus main-

taining a firm and steady yet yielding and elastic

strain upon the contracted tendon, which it never

fails to elongate, at the same time it does not in-
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terfere in any way with the movement of the ankle-

joint ; the same object may be obtained by stretch-

ing a rubber cord between the stirrup and the leg

shaft, at a suitable degree of tension, the contrac-

tility of the rubber supplying the place of the steel

spring.

The litho-photograph (Plate XII.) is introduced

in order to show that the sketch given in (Plate XI.)

Fig. 37.

is not an exaggeration ; it was taken from a patient

sent to me from Leicester, who was mechanically

treated with the greatest success, being able in a

short time to place the entire foot upon the ground,

instead of the metatarsus and phalanges only, as in

(Plate XII.).

Talipes calcaneus, the last of this series of dis-

tortions, is at once the simplest and the rarest form



PLATE XII





TALIPES CALCANEUS. 143

of pedal deformity ; it consists, when congenital

(Plate XIII. Fig. 2), of involuntary and permanent

flexion of the foot beyond a right angle, and is

occasioned by contraction of the extensor proprius

pollicis (Plate XIII. Fig. 1, c), extensor longus

digitorum (b), and tibialis anticus (a), the tendons

of the two former being seen as id and e) in front

of or below the annular ligament ; the muscles of

the calf are paralysed and atrophied. The syno-

nymes of talipes calcaneus are hook-foot, heel-foot,

hakenfusz, and pied-bot calcanien.

No relative displacement or change of the shape

of the tarsal bones takes place in talipes calcaneus.

When non-congenital, it is produced by paralysis

or debility of the gastrocnemius, soleus, and plan-

taris ; and in addition to the falling of the heel,

the plantar arch is considerably raised and short-

ened, so as to enable the metatarsus to be applied

at all events lightly to the ground ; these con-

ditions, however, more aptly belong to talipes cavus,

presently to be described.

In ordinary cases of calcaneus, an instrument is

used similar to that employed for equinus (Fig. 37),

except that the action of the springs is reversed, so

as to raise the heel instead of depressing it ; other-

wise the rubber cords may be used in the same

manner, their lower ends being fastened to the

heel of the boot instead of to the stirrup. Some-
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times a Scarpa's shoe with a lateral ratchet is used,

the action of the latter "being of course reversed

;

an instrument of this kind is seen (Fig. 19).

In severe cases, an instrument (Fig. 38) designed

by Mr. Bigg is of great service ; it is, however,

more suited for cavus than for simple calcaneus.

It is thus described by its inventor :

—

Fig, 38.

" To the lower extremity of a perpendicular stem

(b), which passes down the leg on its outer side,

and in coincidence with the malleolar axis, a rack

and pinion centre (e) is attached, from which there

proceeds a small arm of metal supporting a plate

(h), which is accurately moulded to the anterior
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surface of the calcaneum. Since this stem is the

radius of a circle formed by the malleolar axis as a

centre, with the extremity of the calcaneum as a

point in the circumference, the arm necessarily

moves backwards and upwards. Another stem,

which is carried to the extremity of the metatarsus,

and bears a plate (g) into which the plantar surface

of the metatarsus and the proximate phalanges are

received, is placed towards the front of the ankle-

joint ; finally, another rack and pinion centre (f) is

established in the foot-stem, just opposite the

calcaneo-cuboid articulation, which uplifts the

anterior portion of the foot by its action, for the

stem becomes a radius to a circle which involves

the anterior portion of the foot. By these two

actions the plantar arch is gradually expanded and

the foot restored to its natural position."

Mr. Barwell, in his work on club-foot, from

which several quotations have already been made,

describes and represents by photographs another

form of talipes, not usually recognised as a distinct

species of deformity, but rather considered as a cer-

tain condition of calcaneus ; this distortion he calls

talipes cavus. It is characterized by extreme up-

lifting of the tarsal arch, due chiefly to upward

displacement of the navicular bone, together with

slight obliquity of the sole. It is produced by

paralysis of the gastrocnemius and soleus muscles,
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which allow the heel to descend, and in conse-

quence the whole weight of the body to fall upon

the posterior portion of the calcaneum, which

greatly increases in size, instead of, as in the

normal position, on the ball of the heel ; at the

same time the peroneus longus draws down the

Fig. 39.

anterior portion of the tarsus and the base of the

first metatarsal bone.

This deformity may be treated in two ways,

either of which is very simple : the rubber tendon

system may be applied, the calf muscles and the

tibialis anticus being assisted, or the instrument

shown (Fig. 39), taken from Dr. Little's work, may
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be employed. This apparatus consists of a metal

sole (a) accurately adapted to the configuration of

the foot, to which it is properly secured by straps

(d e f), assisted by a heel-piece (b) ; the sole is

jointed immediately below the medio-tarsal articu-

lation, and a ratchet centre (c) placed at the point

of junction, by means of which a soft strap (e) pass-

ing over the scaphoid and cuboid bones, speedily

corrects the deformity. This apparatus may be

worn inside a boot which I have designed for that

purpose, having a thick sole and heel, and a pit for

the reception of the spindle of the ratchet. The

second figure of the diagram shows the instrument

applied, and its power to depress the excessive arch

of the sole.

Respecting the combination of these different

forms of talipes among themselves : equino-varus

and equino-valgus we have already met with ; any

other combinations are rare, and when they do occur,

require no special forms of apparatus for their treat-

ment, the facility of application and adaptation found

in all well-devised and carefully-constructed in-

struments for varus and valgus enables them to be

at once applied to any of the modifications of the

distortions just described.

L 2



148

CHAPTEE IV.

Eachitic Distortions— Genu Valgum— Characteristics — Mechanical

Treatment—Simple Splint—Leg Instrument—Lever Instrument

— Instrument with Knee Ratchet—Salt's Instrument with Ratchet

and Free Knee-Joint—Case showing its Application—Barwell's

Plan—Salt's Modification of the same—Genu Extrorsum—Its

Characteristics—Mechanical Treatment—Splintage—Leg Instru-

ment—Case of Genu Extrorsum—Genu Extrorsum of one Leg

with Genu Valgum of the other—Inflected Tibise—Treatment of

Lateral Inflexion—Illustrative Case—Antero Curvature—Treat-

ment— Case — Antero-Lateral Curvature— Treatment— Desira-

bility of Dividing the Treatment into two Stages—Its Success.

We now turn to a different form of distortion

from those embraced under the general head of

" Talipes," namely, genu valgum, genu extrorsum*

inflected tibiae, &c, all of which are principally the

result of a rachitic condition of the system.

Taking them in the order in which they are men-

tioned, genu valgum (knock-knee, or in-knee) first

presents itselfto our notice. It consists of an inward

inclination of one or both knees, permitted by ex-

tension of the internal lateral ligament of the knee

joint, and increased by the superincumbent weight

of the body. It s one of the most common forms

of rachitic distortion, and is frequently found in
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conjunction with contraction either of the knee 01

of the hip joint.

The only displacement or alteration in position

of the bones observable in knock-knee is that the

inner condyle of the femur quits its close approxi-

mation to the inner tuberosity of the tibia. The

angle formed by the inward inclination of the knee,

between the leg and thigh bones, causes the

outer margin of the foot to be raised ; in order to

compensate for this, and to allow the foot to be

again placed flat upon the ground, it is rotated in-

ward, by leaving the outer malleolus prominent, in

a manner similar to talipes varus, and more or less

severely according to the angle maintained by the

diverging limbs.

The treatment of knock-knee (mechanically) is,

perhaps, the simplest problem offered for solution

to the Orthopaedic Mechanician, and provided due

care is employed by him at and after the time of

applying mechanical supports, a cure may be con-

sidered certain, that is, provided that the means

suggested by the surgeon for strengthening the

bones and improving the general condition of the

health are regularly and carefully attended to.

The most elementary contrivance for reducing

the leg to its normal shape, consists merely of a

straight splint applied on the outer side of the limb

from the hip to the ankle, and tightly bandaged to



150 APPARATUS FOR GENU VALGUM.

the leg, especially opposite the knee-joint; this

simple contrivance would, in slight cases, answer

sufficiently well if it were not for the risk of in-

ducing ankylosis by long retention of the limb in

one position ; the patient, too, if able to walk, is

very liable to stumble and fall when encumbered

Fig. 40.

with his splints, and thus is in constant danger of

fracturing the bones of the thigh or leg ; this plan,

therefore, is now almost entirely discarded.

The next appliance (Fig. 40) consists of a lateral

leg-stem attached to the outer side of each boot
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(if the deformity be double), and carried up the

limb to about two inches above the hip joint, where

it is surmounted by a padded pelvic band (a)

which unites the two shafts ; it has lateral joints

opposite the hip, knee, and ankle ; an elastic knee

cap (c) embraces the knee, and being tightened by

straps passing outside the shafts, gradually approxi-

mates the limb to its natural position ; this instru-

ment answers better, and has very much more power

over the leg, when it is provided with padded metal

bands at the thigh and calf (b d). A strap (e) is

used to support the malleolus of each foot.

An instrument which I do not much approve of,

though employed by some mechanicians, is con-

structed on a principle based on the supposition

that in knock-knee the tibia moves beneath the

femur, which does not change its position relatively

to the os innominatum ; I am perfectly convinced

that both bones move on their respective axes, the

thigh on the hip, and the leg on the foot, and

therefore that such an instrument cannot properly

fulfil the desired conditions.

The instrument referred to consists of a steel

lever securely fastened by a band to the inside of

the thigh, and bearing a large padded ring resting

against the knee ; to this ring a second lever is

jointed, so as to admit of movement only in the

natural plane of the joint ; the second lever is
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placed as nearly as possible in the same relation to

the first as the tibia should have to the femur, both

being in their normal position ; to the lower lever

a band is attached which encircles the calf, and

draws it towards the median line.

This instrument, besides being, as I consider it,

incorrect in theory, must be very inconvenient for

wear ; unless the angularity were very great indeed,

the patient would be constantly knocking his other

leg against the lower lever and abrading the skin.

Another instrument usually employed in very

severe cases is constructed with a lateral steel shaft

inserted into a boot, jointed at the hip and ankle,

and having calf, thigh, and pelvic bands ; thus far,

it resembles an instrument previously described,

but instead of having a free joint at the knee, a

ratchet centre is placed there, acting at right angles

to the plane of natural motion ; by means of a

strong but soft knee-cap this ratchet gradually

straightens the limb.

I have devised an instrument (Fig. 41) for knock-

knee exactly similar to that last described except

in one particular, and that a novel and important

one ; in the old form, in cases so severe as to require

a screw apparatus for their reduction, no motion

whatever was allowed to the knee-joint, thus ren-

dering locomotion tedious and difficult, besides in-

curring the risk of stiffening the joint. The appa-
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ratus I have designed will obviate these objections
;

immediately below the ratchet (h), and in a plane

at right angles to its action, that is, in the plane of

natural movement of the knee, I place an or-

dinary lateral joint (j), which readily admits of

flexion and extension of the knee.

Fig. 41.

It may be objected that the centre of its motion

is not coincident with that of the articulation it is

designed to assist; this is perfectly true, but I

have found by experience that the slight deviation

referred to (not more than a quarter of an inch) is

of no practical importance, and does not interfere in
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any way with the action either of the limb or of

the instrument. Of course, this principle cannot

be applied in cases in which genu valgum is

combined with contraction of the knee-joint ; in

such instances a second ratchet must be employed,

acting at right angles to the first; these two

movements are sufficient to remove almost any

deformity.

Plate XIV. is introduced to show the application

of the instrument (Fig. 40). Fig. 1 shows the

state of the child's leg when placed under my
care ; Fig. 2, the position it quickly assumed on

application of the support, with very slight tension

by means of the ratchet, both examples being

photographed the same day.

Mr. Barwell has suggested a plan of treatment,

which, in cases of slight genu valgum, theoretically

viewed, appears likely to be useful, if its general

adoption be not prevented by reason of the time

and trouble required in its successful application.

He is in the habit of using thin flat steel springs

about No. 10 gauge, and from one and a quarter to

one and a half inch wide, jointed at the middle

(by a hole for the insertion of a pin to prevent

the joint bending during their application), bent

with the aid of a clamp (Fig. 41, c d) to a curve

a little exceeding that taken by the inflected knee.

Whilst retained by the clamp in this curve they
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are tightly bound to the limb by means of strong

adhesive plaster, which completely envelopes and

swathes the leg from the thigh to the toes ; the

retaining clamp and pin are then removed, and

the spring thereby released. This spring is con-

stantly exerting its force to recover its original

straight position, and, being bound to the leg,

draws that with it; when it is desirable to con-

centrate the force of the spring on the knee, or to

protect the skin from the traction of the plaster,

Mr. Barwell employs leather splints, moulded to

the shape of the leg. I may, perhaps, be allowed

to suggest, as the result of experience, that gutta-

percha of the requisite thickness would be much

more manageable.

I have adopted a modification of Mr. Barwell's

plan (Fig. 42, p. 156). From a glance it will be seen

that the adhesive plaster is superseded by a leather

pad (c), furnished with four straps, which lies along

the inside of the leg. The four straps pass over

the flat spring (a a), each hooking on to a stud on

its surface, and buckled in front of it, the spring

having been bent, as I before stated, in the clamp

(b), which consists of an iron rod (c) having two

notched prefectures (d d), one fixed and the other

moveable, by the approximation of which the

spring may he bent to any desired amount of

curvature.
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Genu extrorsum, or bowed legs, is a form of dis-

tortion exactly similar in character and origin,

though opposite in external appearance, to genu

valgum. As knock-knee consists of inward, so

Fig. 42.

genu extrorsum consists of outward inclination of

the knee, but with this difference, that while genu

valgum may appear either as an angular or as a

curved inclination, genu extrorsum is always found

in a curved shape, both the femur and the tibia
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being deflected from their straight position. It is

accompanied by relaxation of the external lateral

ligaments of the knee-joint.

The causes of all curvatures of the shafts of the

leg bones are the same, namely, the presence of an

inordinate proportion of animal matter in their

composition, or the result of a rachitic condition of

the whole system ; which, by making the bones

softer than they would be in a healthy condi-

tion, causes them to yield beneath the superin-

cumbent weight of the body ; this is especially

evident in inflected tibia, of which hereafter.

The mechanical treatment proper to be adopted

for the cure of genu extrorsum is very simple, but

one desideratum being required, namely, expansion

of the arc of curvature ; the principle by which this

is effected

—

i.e., pressure on the vertex of the arc,

with counter resistance at its extremities, remains

the same in all appliances, but the modes of its

application greatly differ.

The most elementary contrivance which has been

employed for effecting this object is simply a flat

padded wooden splint, resting against the up} er

and internal portion of the thigh, and by the inter-

vention of a very soft cushion against the inner

malleolus. This splint is securely bound on to the

leg, the greatest amount of pressure being applied

over the vertex of the arc of distortion. It is
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found in practice extremely difficult to prevent this

splint from losing its position, and getting behind

the leg instead of on the inner side of it, which, of

course, entirely neutralizes its action.

A better instrument consists of a metal shaft

riveted to the sole of a laced boot, and carried up

as high as the upper third of the inside of the

thigh, having ajoint at the knee and ankle, and also

broad padded troughs to receive the thigh and calf.

A broad elastic knee-cap supports the knee, which,

being tightened by straps passing round the shaft,

gradually reduces the distorted arc ; at the same

time the action of the knee and ankle is not at

all interfered with.

I disapprove altogether of the plan sometimes

adopted of fastening the stem to the boot by

means of a tubular socket in the heel, as the security

and increased power arising from its being firmly

riveted in its proper position much more than

counterbalance, in my opinion, the convenience

derivable from the power of detaching the instru-

ment from the boot, the only benefit which could

possibly accrue from the employment of the socket

fastening.

The instrument as described above was employed

for the patient whose limbs are shown (Plate XV.),

a very severe case, with what result will be seen by

reference to Plate XVI.. which is from a photograph
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taken some time after instrumental support had

been discontinued; and also to the letter, No. 18,

received from the patient's father, in answer to a

request for a photograph of the present state of the

child's limbs.

A case occasionally presents itself in which genu

extrorsum of one leg is combined with genu valgum

of the other. This is one of the most unsightly

deformities to which the limbs are liable, occasion*

ing greater lameness and inconvenience than almost

any other distortion, unless, indeed, it be some of

the severer grades of talipes. The support of the

bod}7- being thrown entirely to one side, the efforts

of the body to maintain the centre of gravity very

frequently, nay, almost invariably, cause obliquity

of the pelvis, and consequent curvature of the spine ;

this, however, will usually be spontaneously recti-

fied on the restoration of the limbs to their proper

shape, unless very great debility or general rachitic

weakness of the system be present ; mechanical aid

may then be necessary to effect a cure, but this is

not often required.

The proper means to be employed in the treat-

ment of such cases is to adapt to the leg which curves

inwards one of the instruments figured for genu

valgum, and to the leg curving outwards, the

instrument employed for genu extrorsum, with the

addition of an external lateral leg-stem jointed
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opposite the ankle, knee, and hip, having padded

thigh- and calf-troughs, and a band which encloses

half the pelvis, and is buckled in front and behind

to a similar band attached to the other instrument

;

in these instruments, by tightening the back straps,

the toes are directed outwardly, and thus may be

conquered any tendency evinced to inversion of the

toes.

Mr. Barwell's plan of using steel springs attached

to the limb by adhesive plaster, or my modifica-

tion of it, is applicable to genu extrorsum as well

as to genu valgum, the springs in this case being ap-

plied on the inner instead of on the outer side of the

leg ; but I do not consider them equally reliable.

Inflected tibise, or crooked legs and shins, are

the next deformities to be noticed ; they consist of

curvature of the leg bones on their long axes, and

may occur either laterally or anteriorly ; inward

curvature is, however, very rarely if ever seen.

Such distortions invariably result from rachitic

conditions.

The treatment of lateral curvature of the tibise is

very simple, all that is required being to place a

shaft as a chord across the arc of curvature, with

suitably arranged straps to draw the tibise to it.

For this purpose I usually employ a steel shaft

carried up each side of the leg, the outer reaching

to a little above the hip, the inner to a few inches
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above the knee, a soft pad being interposed between

it and the inner condyle of the feranr, to prevent

abrasion when used as a fulcrum ; a softly-padded

band surrounds the leg at the vertex of its arc of

curvature, and draws it towards the inner leg-

stem, outside of which the band is buckled ; a

V-shaped strap supports the outer ankle.

The outer shaft may be considered unnecessary

and superfluous, but I have found from experience

that the additional support it affords very materi-

ally aids in strengthening the limb, and thereby

diminishing the time occupied in the treatment

;

if the second shaft be dispensed with, a single one

carried as high as the condyles, against the inner of

which it rests, is all that is required, the band

to draw the tibia to it being of course retained.

A case of inflected tibiae which was successfully

treated in the former way is represented (Plate

XVIL).

The treatment of anterior curvature is not so

easy as that of lateral, owing to the difficulty of ob-

taining a fixed point behind the leg from which to

draw the tibia backwards ; I usually employ an in-

strument (Fig. 43, p. 162), consisting of two metal

shafts, one on either side of the leg, secured to a boot,

reaching to the top of the calf, and having lateral

ankle-joints (c), and a padded calf-trough (a)
;

opposite the point of greatest curvature, and for

M
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some distance above and below it, a short padded

band (b) is secured to each shaft ; these meet over

the front of the leg, where they are buckled with

as much pressure as can be conveniently borne
;

increased gradually as the curve decreases ; a padded

cushion is placed between the band and the tibia

to prevent abrasion of the skin.

An instance of rather severe anterior curvature

Fig. 43.

of the tibiae is shown (Plate XVIII.) ; this was very

obstinate and difficult to treat, resisting for a long

time all mechanical treatment ; eventually, how-

ever, the limbs were completely restored to their

normal state.

Where lateral and anterior curvature are com-

bined, I prefer dividing the restorative process into

two stages, one for the lateral and one for the
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anterior curve ; the same mode of treatment being

adopted for each as if it had occurred separately.

Should it, however, be determined to attempt

the cure of both simultaneously, steel shafts with

stop-joints at the ankle are carried up both sides of

the leg as high as a few inches above the knee,

where they are united by means of a padded metal

thigh-trough ; a band of metal also unites the

two stems immediately behind the arch of curvature,

having slits through which a broad webbing strap

passing over the curved tibia can be attached ; this

web strap passes also through slits in a leather

band which encircles the leg, and is attached to the

inner leg-stem, being intended to correct the lateral

curvature ; this apparatus rarely fails in accom-

plishing the desired end, but in my experience very

little if any time, is saved by combining the treat-

ment of both forms of distortion at one and the

same time, whilst the mechanical difficulties of the

case are very greatly increased.

In all cases of rachitic weakness of the ankle

I recommend an elastic sock to be worn, both

during the treatment, which it very materially

assists, and also after its completion, in order to pre-

vent any undue strain upon the recently-developed

and still feeble muscles and ligaments, until they

have acquired sufficient strength and elasticity to

bear it with impunity.

m 2
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After the cure of genu valgum or genu extror-

sum, I apply a light knee-cap having a thin metal

shaft on the centre of each side, jointed at the mid-

dle, so as to permit all natural movement, but re-

sisting any efforts of the limb to lateral deviation

;

this support should be worn for a considerable

period after the discontinuance of active treatment.
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CHAPTEE V.

Contracted Joint— Definition—Causes—Splintage— Contraction of

Flexor Muscles—Distinction between Ankylosis and Contraction

—

Contraction of the Hip Joint—Causes—Difficulty of Successful

Treatment— Elastic Cord Instrument— Spring Instrument

—

Reclining Couches—Ratchet Instrument—Contracted Knee

—

Causes—Liability to Occurrence of Subluxation during its Mecha-

nical Treatment—Screw Instrument—Its Action-—Ratchet In-

strument—Elastic Cord Instrument—Double Ratchet Instrument

—Erichsen's Apparatus for Subluxation of the Tibia, with his own

Explanation—Contraction of the Toes.

Contraction of a joint is a deformity of rather

frequent occurrence, and consists of the approxi-

mation of the free extremities of two bones

which form an articulation, or, to speak more

briefly, of a persistent state of flexion of the joint

;

in this position the bones are retained, that is to

say, further flexion may be, and generally is, per-

mitted, but extension to the nominally straight

position of the limb is prevented ; this contraction

may be slight and scarcely perceptible, may occur

at a right angle, or may be so severe that the shafts

of the approximated bones are almost parallel with

each other.

This state of rigid and persistent flexion is pro-

duced and maintained by shortening of the flexor
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muscles of the contracted joint ; this contraction

of the muscles may be produced by long retention

of the limb in one position, as in lengthened splint-

age after fracture; by paralysis of the extensor

muscles of the joint, which allows the unaffected

organs to obtain a powerful preponderance ; by

spastic action of the contracted muscles, or by the

cicatrices of wounds or burns, which, by approxi-

mating the surrounding tissues, cause contraction

of the joint, and subsequent structural shortening

of the flexor muscles ; and frequently, on removal

of the primary cause, it is found impossible to

completely straighten the limb, which is then said

to be contracted.

The causes of contraction may be distinguished

from those of ankylosis by their acting at a distance

from, and independently of, the articulation, and

only secondarily affecting it, whilst ankylosis is pro-

duced by causes immediately and primarily affecting

the joint.

To determine whether a deformity be ankylosis

or contraction is a very difficult matter, requiring

careful examination and delicate manipulation.

The point to be determined is whether the joint

is susceptible of any movement ; if it is, it is

contracted, if not, it is ankylosed ; this, how-

ever, is the province of the surgeon, not the mecha-

nician.
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It is frequently also of great importance to dis-

cover what is the nature of the obstacle which

prevents the straightening of the limb, whether it

is muscular contraction or osseous growth ; this is

best ascertained by careful manipulation, feel-

ing whether the leg is extended with an evenly

increasing strain, until as much force as is prudent

has been applied, in which case it is muscular ; or

whether it comes to a sudden stop after traversing

freely the intervening space, when it is probably

osseous. It is more particularly important that a

correct diagnosis should be arrived at as to whether

the deformity in question be ankylosis or contrac-

tion, as the mechanical treatment proper to be em-

ployed for one is unsuitable to the other ; thus

much having been decided by the surgeon, the

case falls under the care of the mechanician.

Many articulations are liable to contraction,

especially those of the hip, the knee, and the pha-

langes, contraction of the ankle being compara-

tively rare, and is referable when it does occur to

talipes calcaneus. Taking them in order, the first

is contraction of the hip-joint.

Contraction of the hip-joint is produced by

shortening of the flexor and adductor muscles of the

thigh, the lower part of which is, by their action, ap-

proximated, nay, sometimes even closely aligned to,

the trunk. The muscles which produce this con-
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dition are the adductores,longus,brevis, and inagnus,

thepectineus, rectus femoris, sartorius, and gracilis.

This distortion is a very difficult one to treat, on

account of the femur being united to the pelvis by

a curved neck, instead of without such interven-

tion, as at the knee-joint ; this arrangement of

the articulating process of the femur, although

advantageous in an anatomical point of view, causes

it, when constantly flexed, to exercise an unnatural

and injurious pressure against the capsular liga-

ment of the hip-joint, which aids its further dis-

placement ; so that in hip-joint contracture of great

severity and long standing it is not uncommon to

find three deviations of the femur from its proper

position, namely, contraction, adduction, and inward

rotation.

The instruments which have been constructed

for the relief of this deformity are not many in

number, nor are they quite satisfactory in their

action ; slight cases may be sometimes successfully

treated by means of the tension of elastic cords

properly applied. For this purpose an instrument

is constructed consisting of two lateral elongating

crutches, supported on a pelvic band, from which

depends, on the side of the contracted limb, a metal

shaft reaching as low as the middle of the calf,

freely hinged at the hip and knee, and bound to

the thigh and calf by padded bands. A small metal
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plate rests against the back of the hip to act as a

fulcrum. From the upper extremity of the thigh-

shaft a prolongation is carried posteriorly outwards,

from the termination of which a strong rubber cord

or ring is stretched to a point on the pelvic band

behind and above the articulation with consider-

able tension ; this instrument answers admirably

Fig. 44.

in very slight cases ; but unless the lesions be small

and recent, sufficient power cannot be obtained by

this method to effect their resolution.

Occasionally steel-spring power is employed in

lieu of elastic ; in which case an instrument (Fig.

44) is used, consisting of a pelvic band (c) attached
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to a shaft (a), prolonged downwards till it terminates

in a boot. It is freely hinged at the hip, knee, and

ankle (d, g, b), and secured to the limb by padded

thigh and calf-tronghs (f e), the metal part of the

thigh-trough being placed before, and of the calf-

trough behind the leg. A powerful spring (h), of

somewhat elliptical shape, is placed at the hip-joint

(d), the force of which tends constantly to straighten

the limb. In cases where contracture of the knee

is coexistent a similar spring (k) is placed at the

knee-joint.

Very frequently, as I have before stated, contrac-

tion of the hip is accompanied by inward rotation

of the femur, in such a manner as to cause its head

to lose the relative position it occupies to the aceta-

bulum in the normal state, this displacement some-

times amounting to total dislocation, and causing

a diminution in the length of the limb. To this

deformity is sometimes added contraction of the knee,

and, occasionally, one form or another of "talipes."

When one or more of these complications are

present it becomes necessary to employ an appa-

ratus possessed of movements corresponding with,

and opposite to, those by which the limb acquired

its deformed position. To effect this purpose many

reclining couches, some of them very ingenious,

have been devised, especially one by Dr. Heine, of

Wurtemburg, with which, by means of a compli-
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cated arrangement of winches and pulleys, the limb

is gradually extended in the desired directions. All

of these, however, entail constant confinement in

the recumbent posture, which is not only irksome

to the patient's temper, but also very injurious to

his general health. The apparatus I am about to

describe (Fig. 44) possesses the power of fully and

completely restoring cases of very severe and com-

plicated contraction, at the same time that it admits

of considerable exercise being taken with the assist-

ance of crutches.

This apparatus (Fig. 45) is thus constructed : a

metal band (d) encircles the pelvis, and from it

springs, on the side which is the seat of the disease,

a tolerably strong crutch (b), so constructed as to

admit of being raised or lowered at will ; the crutch

is firmly held to the body by means of a strong but

soft webbing band (c), passing over the chest and

behind the back, while a crutch of lighter con-

struction rises from a socket in the band and sup-

ports the other axilla ; a gluteal plate (f e) is

attached to each side of the pelvic band to form

fulcra, which may support the pressure to be exer-

cised on the limb ; from the pelvic band, on the

affected side, depends a powerful steel shaft, which

descends the outside of the leg to the ground, or to

the extremity of the limb, if the contraction is so

great as not to admit of the foot being placed on
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the ground ; the inferior extremity of the shaft is

received into an ordinary boot. At the hip-joint

one, two, or three ratchet-centres are placed accor-

ding to the number of deviations the thigh has

assumed from its natural position ; the first extends

Fig. 45.

the thigh upon the pelvis, the second draws the

femur outwards, and the third rotates it outwards.

When dislocation of the head of the femur, and

consequent shortening of the limb is present, a

male and female screw is arranged between the hip

and the knee, the traction of which elongates the
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limb ; this arrangement, and the combination of rat-

chets, have, for the sake of simplicity, been omitted

in the drawing, as they are very rarely required

;

if the knee is contracted, a ratchet (k) is placed

there, and if any form of talipes is superadded, the

boot is exchanged for a modification of Scarpa's shoe,

supplied with rack pinion actions suitable to the

class of deformity exemplified in the case ; of course

in this, as in all other instruments of the kind, a

padded metal trough (h) is placed in front of the

thigh, and another (l) behind the calf.

I find it advisable in this instrument to add a

leg-stem on the unaffected side, freely hinged

opposite the articulations, and united above to the

crutch, as any artificial support afforded on one

side of the body only, tends, unless suitably

counteracted, to produce inclination towards the

other side, inducing either genu valgum, lateral

curvature of the spine, or a combination of the two.

The instrument above described is one of the

most complete appliances in orthopaedy, and if pro-

perly designed, so as to meet the peculiarities of the

case under treatment, and carefully constructed,

few cases are so severe and obstinate as to preclude

the possibility of being relieved.

Contraction of the knee-joint is a deformity of

very common occurrence, it is caused by short-

ening of the ham- string muscles, namely, the
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gracilis, sartorius, semi-tendinosus and semi-mem-

branosus, together with the popliteus.

A peculiar feature of contracted knee, which

renders its mechanical treatment somewhat more

difficult than from the simple nature of the de-

formity would at first sight be apparent, is a

tendency to the occurrence of posterior luxation of

the head of the tibia beneath the condyles of the

femur on the application of the pressure necessary

to straighten the limb ; this circumstance is over-

looked in the principles according to which many

instruments for contracted knee are constructed, and

hence, although they may succeed in straightening

the limb, the patient frequently derives no benefit,

but rather injury, from the treatment employed.

The first and simplest instrument for this de-

formity (Fig. 46) exemplifies this very clearly ; it

is constructed of two padded metal troughs (a b),

one of which receives the thigh, the other the calf,

and which are united by hinge-joints (c), opposite
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to the articulation, of the knee, the prominence of

which is embraced by a strong knee-cap ; a male

and female screw (d) connects the posterior surfaces

of the two troughs, and increases or diminishes

the angle which they form with each other ; the

troughs are secured to the limb by padded bands

passing over the front of the thigh and leg.

Now, as the femur serves as a fixed point by

Fig. 47.

which the action of the lower part of this apparatus

may be exerted, the whole force of it tends to press

forward the lower part of the tibia, causing cor-

responding backward movement of its head ; this

is sometimes so extensive that the anterior portion

of the tuberosities of the tibia lies behind the

condyles of the femur.

This instrument is sometimes varied (Fig. 47)
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by exchanging the metal troughs for two levers

(c c), united to the thigh and calf by padded

bands (a b), and having a ratchet-joint (d) imme-

diately behind the knee, an elastic knee-cap (e)

being employed in this, as in all other contrivances

for knee contracture.

Sometimes the tension of elastic cords is employed

Fig. 48.

as a substitute for the screw (Fig. 48) ; in this

instrument the leg and thigh are, as usual, re-

ceived and secured in padded metal troughs (a b),

connected by lateral levers, jointed opposite the

knee (c) ; to one side of the lower extremity of the

thigh-trough, and of the upper extremity of the

calf-trough, two bridges of metal (d d) are hinged,
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a knee-cap being placed between them ; when the

leg and thigh have been secured to the apparatus,

these bridges are brought over and fastened to their

respective troughs on the outer side by an ordinary

spring catch ; a loop is made on the centre of each

for the attachment of a strong rubber cord (e), pro-

Fig. 49.

portioned in its length and thickness to the amount of

force required to be exerted ; this apparatus answers

admirably in cases of slight or even average severity,

but is not applicable to severe and long-standing con-

tracture. In such cases, an instrument (Fig. 49) is

used which consists of two lateral shafts attached to

N
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a boot, jointed at the ankle and carried up to the

upper third of the thigh ; strong and broad bands

(a b) receive the thigh and calf, and a knee-cap covers

the patella ; a ratchet-joint (c) is adapted to each

stem opposite the knee, and to prevent subluxation,

a webbing band (d) is carried from one shaft to the

other immediately behind the head of the tibia and

buckled pretty tightly ; this instrument is capable

of restoring the most severe cases.

A very useful apparatus for posterior luxation

of the head of the tibia, constructed in the

first instance by Mr. Bigg, was devised by Mr.

Erichsen, and described by him in the Lancet

for 1856. I extract the woodcuts (Figs. 50, 51)

in illustration, and also a part of the letterpress

description :

—

" The diagram, Fig. 50 (2), represents the limb

of a patient whose tibia has become displaced

backwards, the angular contraction having been

remedied ; in the centre of the end of the femur

and the head of the tibia, two letters (x and z) are

placed to designate the axis of each bony head,

beneath and above which the joint has formed its

abnormal axis ; the arrows are placed in such a

direction as the bones would take in resuming their

normal position ; it will readily be seen that any

instrument capable of acting in the mechanical

directions shown by the arrows, would accom-
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plish, not only the restoration of the joint, but

extend, if contracted, the extremities of the femur

and tibia.

Fig. 50 (1) represents the bones replaced in their

Fia. 50.

Fia.

2

normal position, with the axis of the knee-joint

restored, and each centre in its relative position.

Fig. 51 (p. 180) shows the instrument by which

this restoration can be accomplished, a and b are

two levers composed of metal, corresponding in their

n 2
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direction to the direction of the femur and tibia
;

c and d are two axes, placed exactly coincident with

the centres of the articular ends of the bones ; e

and f are two powerful springs, whose action takes

Pig. 51.

place in opposing directions, similar to the arrow

indicators in Fig. 50 (2).

Thus p presses the lever (b) in an anterior direc-

tion, bearing the end of the tibia forwards, whilst

e presses the lever (a) in a posterior direction',
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bearing the end of the femur backwards. As c

and d are found acting below the natural axis of

the knee-joint, they mutually influence the point

formed by the apposition of the heads of the tibia

and femur ; and as the femur really offers a fixed

resistance, and the tibia moves beneath it, the head

of the latter bone is turned anteriorly in a semi-

circular direction, consequently on the upper

centre (c), being a fixed point, and the lower centre

(d), rotating round it. g is an elastic knee-cap and

h a padded metal plate.

When the ligaments are tense, there is a chance

of pressing the anterior surface of the tibia against

the posterior surface of the femur; this is readily

obviated by having the shaft (a) made to elongate,

when the centre (c) being a little lowered, pushes

the lever (b) downwards, carrying the tibia with it,

and thus separating the osseous surfaces of the

joint."

Respecting contraction of the toes but little need

be said ; it is not very frequent, and when it does

occur, is generally readily reducible by means of a

flat splint secured to the sole of the foot, and having

interdigital slits through which an elastic strap is

threaded, passing over the knuckle of the contracted

toe.
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CHAPTER VI.

Ankylosis—Causes—Difficulty of effecting much Improvement by

Mechanical Treatment—Apparatus for producing Movement in

an Ankylosed Knee—Displacement of Metatarsal Bones—Treat-

ment—Bunion—Tight Shoes productive of Bunion—Treatment

—

General Paralysis—Its Treatment—Case of Paralysis of One Leg

—Varicose Veins—Their Treatment by Means of Elastic Fabrics

—Splint for fixing the Knee-joint—Instrument for Fractured

Patella—Fracture Cradle—Instrument for Disunited Fracture of

the Leg Bones.

The deformity called ankylosis is one which

barely comes within the pale of mechanical thera-

peutics, as it really admits of but very slight allevia-

tion by mechanical means. It is caused, as has

been before stated, by external injuries to the joint,

strumous disease in its immediate neighbourhood,

or anything which tends to produce inflammation

of the structures forming and surrounding the ar-

ticulation. It consists of rigid retention of the

limb in one position, which may be either that of

extension, flexion, or semi-flexion, but is most

frequently the last.

The principal part of the treatment of ankylosis

lies within the domain of surgery ; I shall there-

fore only insert one illustration (Fig. 52) typical of
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the principle upon which all instruments of the

kind are constructed.

The object of mechanical treatment in ankylosis

is to produce mobility of the joint; if this be

effected in the slightest degree, the great object

Fig. 52.

is gained, and the further treatment will, in all

probability, progress satisfactorily.

The apparatus shown (Fig. 52) is used for anky-

losis or severe contraction of the knee-joint in the

semi-flexed position ; the frame (a) is firmly

secured to the ground, and the leg and thigh in
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troughs prepared for their reception. Efforts are

then made to effect movement of the knee by

alternately pulling the rope passing over the pulley

(c) and pushing the handle (d). The constant and

persevering application of this apparatus for as long

a time daily as can be conveniently borne fre-

quently overcomes the lesions which have been

formed, and sets the joint at liberty ; but unless

the patient assists the treatment by the constant

voluntary exercise of the muscles in the attempt

to flex and extend the leg, little hope can be held

out to him of recovery.

Every apparatus for ank}T
losis is constructed on

a somewhat similar plan, although differing in

detail ; it will not, therefore, be necessary to

describe them ; many of the better kinds have quad-

rants, by means of which the amount of mobility

obtained each day may be ascertained and registered;

but this is not very material. The mechanical

treatment of ankylosis is one of the least satisfactory

branches of orthopaedy, and it is to be regretted

that more attention has not been paid to it.

Displacement of the metatarsal bones I have

found to be a rather common deformity, especially

downward displacement of the head of the meta-

tarsal bone of the great toe ; it is very easily

remedied by a plan which I am not aware has been

adopted by any other mechanician, but which I
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have found to be invariably successful. A depres-

sion is made in the sole of an ordinary boot corre-

sponding in size with the protuberance formed by

the sinking of the bone, and nearly filling the

cavity with rubber wads, adding a thin layer occa-

sionally as the cure progresses. The elastic pres-

sure exercised in walking raises the bone, without

injury to the surface of the foot, and in a short

time the necessary contraction of the ligaments of

the metatarsophalangeal articulation takes place,

and the foot is restored to its normal condition.

A bunion is a deformity incident to the great and

little toes, and is produced for the most part by

the absurd habit of wearing boots much too

narrow in the tread, or sole, with the idea that

they improve the appearance of the feet. Really,

however, they force all the toes in a heap, as it

were, and cause the metatarso-phalangeal articu-

lations to gape outwardly by extension of the ex-

ternal lateral ligaments.

If people would give up the notion that by art

they could improve the appearance of a naturally

well-formed foot, and have lasts made to the

shape of their feet, to be kept by the shoemaker for

their own especial use, bunions and severe corns

would not only become less frequent, but would

almost entirely disappear.

The best remedy for this unsightly and incon-
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venient distortion is seen (Fig. 53). It consists of

a steel lever (b) secured to the ankle and instep by

padded bands (a. c), and embracing the extruded

bone by means of an annular ring (d), bevelled on

its edges, so as to fit accurately the surrounding

parts. From this annulus projects a spring (e) of

Pig. 53.

moderate power, to the extremity of which, coinci-

dent with that of the toe, the latter is drawn by

means of a light band ; the splint is kept in position

by a rubber band extending from a to c. Anything

in the shape of corn or bunion plasters, though

it may afford present comfort, only serves even-
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tually to increase the deformity by causing the

already widened edges of the articulation to sepa-

rate still farther.

Fig. 54.

In cases of severe paralysis of the whole frame,

all that can be done mechanically is to afford sup-

port, and to take the weight of the trunk and
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upper extremities from the limbs, transferring it

directly to the ground. This is effected by fixing

a lateral leg-stem (Fig. 54, a) on each side of the

foot, carrying it on the inner side as high as the

top of the thigh ; on the outer, to the arm-pit.

Free joints are placed opposite the hip, knee, and

ankle, and the apparatus is secured to the body by

abdominal, thigh, and calf bands (e, d, b). A rack

and pinion arrangement (c) is placed on the thigh-

shafts, to allow of the body being slightly lifted, so

as to relieve the limbs of its weight. The engraving

(Fig. 54) shows the apparatus as applied to paralysis

of the left side only, in which case the leg-stems

are dispensed with on the unaffected side, the crutch

(c) rising from a socket in the thigh-band (h).

This mode of treatment, in common with all

others, is not veiw satisfactory, but it enables the

patient to accomplish some degree of locomotion,

and to support the weight of his body with less

inconvenience. It is much more used in France

than in England, and is described by M. Charrierre,

from whose book the diagram is copied.

Occasionally paralysis of a limb occurs in con-

junction with deformity. A very severe case of

this kind is seen (Plate XIX.), in which the defor-

mity was rather anomalous, somewhat resembling

talipes varus. The deformity was easily rectified,

as will be obvious from reference to Plate XX.,
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which is from a photograph taken eighteen months

after the first (Plate XIX.) ; but the paralysis was

so complete that the limb was perfectly useless.

Varicose veins are rather a debility than a de-

formity. They consist of great swelling and some-

times even of rupture of the veins of the lower

Fig. 55.

extremities, and are productive of very great pain

and inconvenience. The affection may be local and

confined to one particular region, or may extend to

the whole limb. For its relief elastic fabrics are

used. Sometimes the ordinary Churton's bandage
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is employed, being wrapped tightly round the

affected part as a roller, but this yields with advan-

tage to the use of elastic stockings, owing to the

greater equability of the pressure they exert, a

point of very great importance, for if the pressure

be unequal, the veins beneath the parts where it is

tightest are compressed, and their contents forced

into the already too distended vessels beneath the

looser parts of the stocking, thus aggravating the

complaint. These stockings are made of silk and

cotton elastic, and should be suited exactly to the

shape of the leg, being made a shade smaller in

every part than the limb, in order that the necessary

pressure may be exerted. A glance at the woodcut

(Fig. 55) page 189, will show the manner of their

application.

Splints and apparatus for fracture fall naturally

within the scope of this work; the recognised

types are universally known among surgeons, .and

various modifications are constantly being made

to suit the requirements of special cases, thus ren-

dering a description of them of no permanent value,

I have not thought it needful to do more than

mention them, particularly describing only four

appliances, which I consider specially worthy of

notice.

Two of these are intended for treatment of frac-

ture of the patella, as well as for any case in which
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the surgeon requires immobility of the knee-joint.

The first (Fig. 56) is simply made of gutta-percha,

blocked to the shape of the knee and softly

padded ; it is laced at the sides, and a circular space

cut out to avoid pressing upon the patella ; this

Fig. 56.

" case" retains the limb in its proper position

without the slightest possibility of motion.

Pig. 57 represents another instrument for the

same purpose, described by Mr. Bigg. It consists

of two padded bands, one of which encircles the
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thigh a few inches above the knee, the other the

leg at the rising of the calf; steel shafts connect

these bands on each side, and springs are so ar-

ranged as to hold the fractured portions of the

patella in apposition by means of two crescent-

Pig. 57.

shaped pads, one pressing downwards, the other

upwards, as shown in the drawing.

Fig. 58 (p. 193) is a simple cradle or swing for a

fractured limb, and is introduced because it is at

once the simplest and the best appliance of the kind

in use wherever the leg may require protection from
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the pressure of the bedclothes, or, in cases of fracture,

change of position without the risk of displacing

the bones, a a is a frame resting upon the bed,

and having on its central bar a small railway, so

to speak, upon which travel two pulleys (b), sus-

pending by a chain (c) a soft hammock (d), upon

which the wounded limb is placed, and perfectly

protected from all external pressure.

I construct an apparatus for disunited fracture

of the leg bones, in which the fractured ends over-

Fig. 58.

%t

lap, and have found it very serviceable ; it consists of

two metal shafts riveted to a boot, and ascending to

the leg, one on either side, as high as the middle of

the thigh, where a strong, broad, and tolerably tight

band grasps the thigh for nearly a third of its length.

The shafts are hinged at the knee and ankle, and the

apparatus is securely fixed to the leg ; between the

joints are rack and pinion arrangements, by means

of which the shafts of the instrument are slightly
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lengthened in excess of the leg measure, so as to

transmit the weight of the body to the ground by

them instead of the leg bones, thus entirely relieving

them from the pressure which otherwise they would

have in sustaining the weight of the body.
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No. 1.

Windermere, 8th February, 1858.

Mr. Salt applied steel instruments for the use of my daughter,

aged two years and a half, in July, 1856. She was suffering

from weakness and curvature of the ankle bones, and by per-

severing in the use of the instruments for the space of nine

months, a complete cure has been effected.

C. Claydon Lowndes, M.A.,

Incumbent of St. Mary's, Windermere, and Tutor at

Windermere College.

No. 2.

22, Bull Street, Birmingham,

4th February, 1858.

Sir,—I hereby testify to the care and attention bestowed

upon my son by you, in the treatment of his legs and feet. I am
enabled to state that notwithstanding the case was of the most

distressing character, he is now quite restored, being able to

dispense altogether with the instruments supplied to him by you.

Thomas Alldat.

To Mr. Salt.

o 2
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No. 3.

Acock's Green, January 9, 1866.

Dear Sir,—In reference to the great benefit performed by

your skill and unremitting attention to my son's feet, my grati-

tude will ever continue, and no one would believe, unless they

had seen it, that such a miracle could have been performed.

I remain, Sir, respectfully,

Thomas Allday.

To Mr. Salt, 21, Bull Street.

No. 4.

Mrs. Swinton presents her compliments to Mr. Salt, and

begs to say, she has much pleasure in bearing testimony to his

skill and judgment in the treatment of deformed limbs. Her

little boy has been able to leave off the instruments for some

months, his legs being nearly straight, and much stronger.

Ardglass, County Down, Ireland.

No. 5.

Brades, February 4, 1858.

Sir,—I am happy to say that, after wearing the instruments

you made my son about nine months, he was perfectly cured.

Jabez Morris.

Mr. T. P. Salt.

No. 6.

Dixon's Green, Dudley.

Sir,—I have great pleasure in informing you that my child is

now as straight as any of my family. I thought she would have

been a cripple for life, but thanks to your skill, she is perfectly

restored. James Vicken.

Mr. T. P. Salt.

No. 7.

Upper Gornal, February 3, 1858.

Dear Sir,—I have much pleasure in stating that my child's

legs were nearly straight after wearing the instruments twelve

months ; she can now walk very well.

Yours respectfully,

Kichard Marsh.
Mr. T. P. Salt.
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No. 8.

Smethwick (Cross Street),

February 2, 1858.

Sir,—We think the instruments you made for my little girl's

legs have been the means of preventing her from being a com-

plete cripple ; she is still unable to do without them on account

of weakness in her ankles.

Yours truly,

B. Fletcher.

To Mr. T. P. Salt.

No. 9.

227, Cromwell Street, Birmingham,

February 3, 1858.

Sir,—After wearing the instruments which you made for my
little girl about six months, her legs were completely restored

;

she is now quite upright.

William Thornewell.

To Mr. T. P. Salt.

No. 10.

Bromsgrove, February 2, 1858.

Sir,—Had not my child been supplied with the instruments

for her legs, she must have been a cripple all her life. We are

thankful to you, and to the kind friends who provided them

for us.

Yours most gratefully,

John H. Yates.

Mr. T. P. Salt.

No. 11.

Six Ashes, February, 1858.

Sir,—When I brought my child to you, his ankle bone was

upon the ground, and his toes turned inward. His foot is now

flat and straight, and I think, in a little time, he will be per-

fectly recovered.

Yours respectfully,

Edward Fenn.

Mr. T. P. Salt.
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No. 12.

Hinckley, Leicestershire,

February, 1858.

Sir,—I am happy to say, that with the use of the instruments

supplied by you to my child, and by the occasional rubbing of

his legs, they are now quite straight and strong.

Yours respectfully,

E. C. Bally.

Mr. T. P. Salt.

No. 13.

Whitnash, Leamington,

29th January, 1858.

Sir,—I am happy to inform you that my child has received

great benefit from the use of the supports you made for her.

Her thigh, knee, and ankle bones have become straighter and

stronger, and I doubt not, if I could afford another set, or the

repairing of her present supports, that she would in a few

months become as straight and as well as her sister.

Your obedient servant,

Eliza Badford.

Mr. T. P. Salt.

No. U.

Lower Gornal, January 29, 1858.

Sir,—The leg instruments quite answered my expectations

;

they enabled my little girl to walk well.

Your obedient servant,

E. P. Cartwright.

Mr. T. P. Salt.

No. 15.

State Fire Insurance Office,

Derby, January 27, 1 858.

Sir,—It is with much pleasure I inform you that your treat-

ment of my little girl's legs has been completely successful. Her

knees, which before the irons were made nearly touched each

other, are now in their proper position, and her legs are as Nature

intended them to be. She can run about as well as any child of
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her age, and I believe the cure was accomplished without the

slightest pain.

Yours respectfully,

William Peach.

To Mr. T. P. Salt.

No. 16.

Park Street, Wednesbury,

February 15, 1858.

Sir,—I am happy to inform you that the little girl I brought

to you in the year 1855, unable to walk, or to bear the weight

of her own body, on account of weak legs and ankles, has com-

pletely recovered her strength, and walks well, through the use

of the leg instruments you made for her, to the great gratifica-

tion of her parents and of all who knew her.

Yours respectfully,

Robert Griffiths.

To Mr. T. P. Salt.

No. 17.

West Bromwith,

February 3, 1858.

Sir,—We believe the instruments you made for our little boy

were of considerable benefit.

Yours, &c,

James Allen.

To Mr. T. P. Salt.

No. 18.

Brownhills, February 19, 1866

Sir,—I am happy to say that the child is very nearly straight.

Yours truly,

Robert Jackson.

To Mr. T. P. Salt.
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Ankylosis, stiff joint,

Articular-surface, the opposing surfaces of any two bones form-

ing a joint.

Amphiarthrosis, mixed articulation, that is, one capable of limited

motion in every direction.

Arthrodia, gliding joint, articulation of two plane surfaces of

bone.

Atlo-axoid joint, articulation between the atlas and axis.

Abduction, turning outwards.

Adduction, turning inwards.

Axis, the second vertebra of the neck.

Acetabulum, the cavity of the hip bone, which receives the head

of the femur.

Astragalus, the ankle bone.

Adductor iwllicis, a muscle of the foot.

Atrophied, wasted

Abductor minimi digiti, a muscle of the foot.

Aponeurosis, expansion of a tendon or tendons into a fibrous

membrane.

Clubfoot, a deformity of the foot, usually inversion.

Congenital, occurring before birth.

Cicatrix, the scar of a healed wound.

Contractedjoint, a joint in which, by contraction of the flexor

tendons, complete extension is prevented.

Cartilage, a substance designed to lessen the force of concussion,

and to facilitate the gliding of bones over each other.



GLOSSARY. 201

Cancellous tissue, the open tissue forming the interior of bone.

Circumduction, the circular movement of a limb.

Carpus, the bones forming the wrist.

Condyles, prominences of some bones, at their articular ex-

tremities.

Calcaneum, the heel bone.

Cuboid, the chief bone in the arch of the instep.

Cuneiform bones, the three wedge-shaped bones of the instep.

Capsular ligament, a kind of ligamentous bag surrounding every

articulation and containing the synovia.

Cruraus muscle, a muscle of the thigh.

Crest of ilium, the prominence of the hip bone.

Diarthrosis, moveable articulation.

Dorsum, the upper surface of the hand or foot.

Enarthrosis, ball and socket joint.

Extension, the act of straightening a limb.

Extensor longus digitorum, the muscle of the leg which extends

the phalanges.

Extensor brevis digitorum, a muscle of the foot, with the like

office.

Extensor proprius pollicis, a muscle extending the great toe.

Fulcrum, a fixed point on which a lever turns.

Fibula, the outer and smaller bone of the leg.

Fasciw, membranous layers subjacent to the skin, and also

investing the muscles and forming their sheaths.

Flexion, the act of bending a limb.

Femur, the thigh bone, the longest bone in the skeleton.

Flexor longus digitorum, the long flexor muscle of the toe.

Facet, small circumscribed surfaces of bones.

Flexor brevis minimi digiti, short flexor of the little toe.

Fasciculi, bundles of muscular fibre.

Fibril, the slender filaments forming contractile muscular tissue.

Genu Valgum, the deformity vulgarly called in-knee or knock-

knee.

Genu Extrorsum, outward deflection of the knee.
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Ginglymoid, a joint resembling a hinge in regard to its motion.

Gastrocnemius, a strong extensor muscle of the tarsus.

Gluteal region, the region surrounding the hip.

Humerus, the bone extending from the shoulder to the elbow.

Interosseous, situated between bones.

Ischiatic bones, the hip bones.

Ilium, a projection of the hip bone.

Ischium, a part of the pelvic bone.

Klumpfuss, club-foot.

Ligament, an elastic membranous substance connecting the con-

tiguous surface of bones.

Lymph, a fluid found in the lymphatic vessels.

Lamella?, part of the internal structure of bone.

Lever, an instrument used for applying force.

Luxation, dislocation.

Mechanical therapeutics, the mechanical treatment of deformity.

Myology, the study of the muscular system.

Metatarsal hones, five long bones in the front of the foot.

Medullary canal, the hollow spaces in the centre of long bones.

Metacarpal, belonging to the back of the hand.

Malleolus, the lower expansion of the tibia or fibula.

Medio-tarsal joint, the articulation between the astragalus and

calcaneum, and the scaphoid and cuboid bones.

Non-congenital, occurring after birth.

Navicular, boat-shaped, applied to the scaphoid bone.

Orthopaedy, the treatment of deformity.

Osteology, the study of the bones.

Os innominatum, the hip and pelvic bone.

Odontoid, tooth-like.

Os calcis, the heel bone ; the calcaneum.

Phalanges, the toes or fingers.
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Pubic bones, the pelvic bones.

Periosteum, a membrane covering the surfaces of bones.

Pubic symphysis, the point whence the ossification of the pubic

bones commences.

Pied-bot, club-foot.

Patella, the knee-cap.

Plantar-fascia?, the fascia? of the sole of the foot.

Peronei muscles, three muscles of the outside of the leg.

Plantar arch, the natural arch of the sole of the foot.

Psoas muscles, two muscles of the iliac region.

Rachitis, the affection called rickets.

Radius, a bone of the forearm ; a line drawn from the centre of

a circle to its circumference.

Ratchet-joint, a mechanical arrangement for producing graduated

motion.

Rubber-tendon, a rubber cord with a loop at each end.

Subcruraius muscle, a small muscle of the thigh.

Synarthrosis, immoveable joint.

Sacro-iliac, between the sacrum and the ilium.

Synovial membrane, a duct secreting a lubricating fluid for the

joints.

Scaphoid, the boat-shaped bone of the tarsus.

Soleus, a strong muscle of the calf.

Sural muscles, the muscles of the calf.

Tibio-tarsal articulation, the ankle-joint.

Talipes equinus, uplifting of the heel.

Talipes varus, ordinary club-foot.

Talipes valgus, flattening of foot, eversion of toes, raising of heel.

Talipes valgus (spurious), flat-foot.

Talipes cavus, hollow-foot.

Talipes calcaneus, sinking of the heel.

Talipes, generic name for pedal distortion.

Tangential screw, ratchet-joint arrangement.

Tensor vagina? femoris, a muscle of the knee.

Therapeutics, the treatment of disease.

Tenotomy, divisions of tendons for the cure of deformity.
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Tendo Achillis, the tendon of the gastrocnemius and soleus

muscles.

Tarsal bones, the bones of the instep.

Tendons, the terminations of muscles.

Tibia, the inner and larger bone of the leg.

Tuberosity, a prominence on a bone.

Trochanter, a prominence on the neck of the femur.

Tibialis anticus, a muscle of the front of the leg.

Tibialis jJosticus, a muscle of the back of the leg.

Tarsus, the ankle.

Transversus pedis, a muscle of the sole of the foot.

Triceps, having three heads.

Ulna, a bone of the forearm.

Varus, a deformity of the foot.

Valgus, another species of deformity of the foot.

Vertebra?, the bones of the spine.

V-strap, a strap used to support the ankle.

Vastus externus muscle, a muscle of the thigh.

Vastus internus, another muscle of the same region

THE END.
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Toynbee on Ear 28
Wade on Stricture 29
AVebb's Surgeon's Ready Rules 29
Williamson on Military Surgery 30

Do. on Gunshot Injuries 30
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HANDBOOK OF CHEMISTET: theoretical, practical,
AND TECHNICAL. Second Edition. 8vo. cloth, 15s.

MR. ACTON, M.R.C.S.

A PRACTICAL TREATISE ON ''DISEASES OF THE URINARY
AND GENERATIVE ORGANS IN BOTH SEXES. Third Edition. 8 vo. cloth,

£1. Is. With Plates, £1. IPs-. 6d. The Plates alone, limp cloth, 10s. 6d.

THE FUNCTIONS AND DISORDERS OF THE REPRODUC-
TIVE ORGANS IN CHILDHOOD, YOUTH, ADULT AGE, AND ADVANCED
LIFE, considered in their Physiological, Social, and Moral Relations. Fourth Edition.

8vo. cloth, 10s. 6d. in.

PR0SII1 U1I0N I Considered in its Moral, Social, and Sanitary Bearings,
with a View to its Amelioration and Regulation. 8vo. cloth, 10s. 6d.

DR. ADAMS, A.M.

A TREATISE ON RHEUMATIC GOUT; OR, CHRONIC
RHEUMATIC ARTHRITIS. 8vo. cloth, with a Quarto Atlas of Plates, 21s.

MR. WILLIAM ADAMS, F.R.C.S.

, ON THE PATHOLOGY AND * TREATMENT OF LATERAL
' AND OTHER FORMS OF CURVATURE OF THE SPINE. With Plates-

8vo. cloth, 10s. 6d. ii.

I
ON THE REPARATIVE PROCESS IN HUMAN TENDONS

} AFTER SUBCUTANEOUS DIVISION FOR THE CURE OF DEFORMITIES-
* With Plates. 8vo. cloth, 6s. m
SKETCH OF THE PRINCIPLES AND PRACTICE OF

SUBCUTANEOUS SURGERY. 8vo. cloth, 2s. 6d.

[
DR. WILLIAM ADDISON, F. R.S.

CELL THERAPEUTICS. 8vo. cloth, 4..

ON HEALTHY AND DISEASED STRUCTURE, and the True
Principles of Treatment for the Cure of Disease, especially Consumption
and Scrofula, founded on Microscopical Analysis. 8vo. cloth, 12s.

DR. ALDIS.

AN INTRODUCTION TO HOSPITAL PRACTICE IN YARIOUS
COMPLAINTS ; with Remarks on their Pathology and Treatment. 8vo. cloth, 5s. 6d.

DR. SOMERVILLE SCOTT ALISON, M.D.EDIN., F.R.C.P.

THE PHYSICAL EXAMINATION OF THE CHEST IN PUL-
MONARY CONSUMPTION, AND ITS INTERCURRENT DISEASES. With
Engravings. 8vo. cloth, 12s.

THE ANATOMICAL REMEMBRANCER; OR, COMPLETE
POCKET ANATOMIST. Sixth Edition, carefully Revised. 32mo. cloth, 3s. 6d.

DR. MOCALL ANDERSON, M.D.

PARASITIC AFFECTIONS OF' THE SKIN. With Engravings.

8vo. cloth, 5s. XI.

ECZEMA. 8vo. cloth, 5s.

III.

PSORIASIS AND LEPRA. With Chromo-lithograph. 8vo. cloth, 5s.
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DR. ANDREW ANDERSON, M.D.

TEN LECTURES INTRODUCTORY TO THE STUDY OE EEVER.
Post 8vo. cloth, 5s.

DR. THOMAS ANDERSON, M.D.

HANDBOOK FOR YELLOW EEYER: its pathology and

TREATMENT. To which is added a brief History of Cholera, and a method of Cure.

Fcap. 8vo. cloth, 3s.

DR. ARLIDGE. „™-»t

ON THE STATE OE LUNACY AND THE LEGAL PROVISION
FOR THE INSANE; with Observations on the Construction and Organisation of

Asylums. 8vo. cloth, 7s.

DR. ALEXANDER ARMSTRONG, R.N.

OBSERVATIONS ON NAVAL HYGIENE AND SCURVY.
More particularly as the latter appeared during a Polar Voyage. 8vo. cloth, 5s.

MR. T. J. ASHTON.

ON THE DISEASES, INJURIES, AND MALFORMATIONS
OF THE RECTUM AND ANUS. Fourth Edition. 8vo. cloth, 8s.

PROLAPSUS, FISTULA IN ANO, AND HEMORRHOIDAL
AFFECTIONS ; their Pathology and Treatment. Second Edition. Post 8vo. cloth, is. bd.

MR. W. B. ASPINALL.

SAN REMO AS A WINTER RESIDENCE. With Coloured Plates.

Foolscap 8vo. cloth, 4s. bd. ^^ „_
MR THOS. J. AUSTIN, M.R.CS.ENG.

i A PRACTICAL ACCOUNT OF GENERAL PARALYSIS:
Its Mental and Physical Symptoms, Statistics, Causes, Seat, and Treatment. 8 vo. cloth, os.

DR. THOMAS BALLARD, M.D.

A NEW AND RATIONAL EXPLANATION OF THE DIS-
EASES PECULIAR TO INFANTS AND MOTHERS; with obvious Suggestions

for their Prevention and Cure. Post 8vo. cloth, 4s. bd.

DR. BARCLAY.

A MANUAL OF MEDICAL DIAGNOSIS. Second Edition.

Foolscap 8vo. cloth, 8s. bd. II.

MEDICAL ERRORS.—Fallacies connected with the Application of the

Inductive Method of Reasoning to the Science of Medicine. Post 8vo. cloth, 5s.

DR T HERBERT BARKER, M.D, F.R.S., & MR. ERNEST EDWARDS, B.A.

PHOTOGRAPHS OF EMINENT MEDICAL MEN, with brief

Analytical Notices of their Works. Nos. I. to VI., price 3s. each.

DR. BARLOW.

A MANUAL OF THE PRACTICE OF MEDICINE. Second

Edition. Fcap. 8vo. cloth, 12s. bd.

DR. BARNES.

THE PHYSIOLOGY AND TREATMENT OF PLACENTA
PREVIA; being the Lettsomian Lectures on Midwifery for 1857. Post 8vo. cloth, 6s.
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DR. BASCOME.

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE
EARLIEST AGES. 8vo. cloth, 8s.
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DR. BASHAM.

ON DROPSY. AND ITS CONNECTION WITH DISEASES OF
THE KIDNEYS, HEART, LUNCS AND LIVER. With 16 Plates. Third
Edition. 8vo. cloth, 12s. 6d.

MR. BEASLEY.

MR. H. F. BAXTER, M.R.C.S.L.

ON ORGANIC POLARITY; showing a Connexion to exist between
Organic Forces and Ordinary Polar Forces. Crown 8vo. cloth, 5s.

MR. BATEMAN.
MAGNACOPIA : A Practical Library of Profitable Knowledge, commu-

nicating the general Minutiae of Chemical and Pharmaceutic Routine, together with the
generality of Secret Forms of Preparations. Third Edition. 18mo. 6s.

MR. LIONEL J. BEALE, M.R.C.S.

THE LAWS OF HEALTH IN THEIR RELATIONS TO MIND 1
AND BODY. A Series of Letters from an Old Practitioner to a Patient. Post 8vo. "
cloth, 7s. 6d. H.

J

HEALTH AND DISEASE, IN CONNECTION WITH THE J
GENERAL PRINCIPLES OF HYGIENE. Fcap. 8vo., 2s. 6d. $

DR. BEALE, F.R.S. jC

URINE, URINARY DEPOSITS, AND CALCULI: and on the
Treatment of Urinary Diseases. Numerous Engravings. Second Edition, much Enlarged.
Post 8vo. cloth, 8s. 6d. u.

THE MICROSCOPE, IN ITS APPLICATION TO PRACTICAL
MEDICINE. With a Coloured Plate, and 270 Woodcuts. Second Edition. 8vo.
cloth, 14s. in.

ILLUSTRATIONS OF THE SALTS OF URINE, URINARY
DEPOSITS, and CALCULI. 37 Plates, containing upwards of 170 Figures copied
from Nature, with descriptive Letterpress. 8vo. cloth, 9s. 6d,

THE BOOK OF PRESCRIPTIONS; containing 3000 Prescriptions.
Collected from the Practice of the most eminent Physicians and Surgeons, English
and Foreign. Third Edition. 18mo. cloth, 6s.

II.

THE DRUGGIST'S GENERAL RECEIPT-BOOK; comprising a
copious Veterinary Formulary and Table of Veterinary Materia Medica ; Patent and
Proprietary Medicines, Druggists' Nostrums, &c. ; Perfumery, Skin Cosmetics, Hair
Cosmetics, and Teeth Cosmetics ; Beverages, Dietetic Articles, and Condiments ; Trade
Chemicals, Miscellaneous Preparations and Compounds used in the Arts, &c. ; with
useful Memoranda and Tables. Sixth Edition. 18mo. cloth, 6s.

f THE POCKET FORMULARY* AND SYNOPSIS OF THE ?
I BRITISH AND FOREIGN PHARMACOPOEIAS; comprising standard and$ approved Formulae for the Preparations and Compounds employed in Medical Practice.

J*.
Eighth Edition, corrected and enlarged. 18mo. cloth, 6s.
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DR. HENRY BENNET.

A PRACTICAL TREATISE
1

" ON INFLAMMATION AND
OTHER DISEASES OF THE UTERUS. Fourth Edition, revised, with Additions.

A REVIEW OF THE PRESENT STATE OF UTERINE
PATHOLOGY. 8vo. cloth, 4s. m

NUTRITION IN HEALTH AND DISEASE. Post 8vo. cloth, 5..

WINTER IN THE SOUTH OF EUROPE; OR, MENTONE, THE
RIVIERA, CORSICA, SICILY, AND BIARRITZ, AS WINTER CLIMATES.
Third Edition, with numerous Plates, Maps, and Wood Engravings. Post 8vo. cloth,

10s. 6d.

PROFESSOR BENTLEY, F.L.S.

A MANUAL OF BOTANY. With nearly 1,200 Engravings on Wood.
Fcap. 8vo. cloth, 12s. 6d.

DR. BERNAYS.
NOTES FOR STUDENTS IN CHEMISTRY; being a Syllabus com-

piled from the Manuals of Miller, Fownes, Berzelius, Gerhardt, Gorup-Besanez, &c.
Fourth Edition. Fscap. 8vo. cloth, 3s.

MR. HENRY HEATHER BIGG.

ORTHOPRAXY: the Mechanical Treatment of Deformities, Debilities, and
Deficiencies of the Human Frame. With Engravings. Post 8vo. cloth, 10s.

DR. BILLING, F.R.S.

ON DISEASES OF THE LUNGS AND HEART. 8vo. cloth, 6s.

DR. S. B. BIRCH, M.D.

CONSTIPATED BOWELS : the Various Causes and the Rational Means
of Cure. Second Edition. Post 8vo. cloth, 3s. 6d.

DR. GOLDING BIRD, F.R.S.

URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY,
AND THERAPEUTICAL INDICATIONS. With Engravings. Fifth Edition.
Edited by E. Lloyd Birkett, M.D. Post 8vo. cloth, 10s. 6d.

ELEMENTS OF NATURAL PHILOSOPHY; being an Experimental
Introduction to the Study of the Physical Sciences. With numerous Engravings. Fifth
Edition. Edited by Charles Brooke, M.B. Cantab., F.R.S. Fcap. 8vo. cloth,

12s. 6d.

MR. BISHOP, F.R.S.

ON DEFORMITIES OF THE HUMAN BODY, their Pathology
and Treatment. With Engravings on Wood. 8 vo. cloth, 10s.

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND
CURE OF IMPEDIMENTS OF SPEECH. 8vo. cloth, 4s.

MR. P. HINCKES BIRD, F.R.C.S.

PRACTICAL TREATISE ON THE DISEASES OF CHILDREN
AND INFANTS AT THE BREAST. Translated from the French of M. Bouchut,
with Notes and Additions. 8vo. cloth. 20s.
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MR. BLAINE.

OUTLINES OF THE VETERINARY ART; OR, A TRKATISK
ON THE ANATOMY, PHYSIOLOGY, AN' I) DISEASES OF THE HORSE,
NEAT CATTLE, AND SHEEP. Seventh Edition. % Charles Steel, M.R.C.V.S.L.

With Plates. « vo. cloth, 18s.

DR. BOURGUIGNON.
ON THE CATTLE PLAGUE; OR, CONTAGIOUS TYPHUS IN

HORNED CATTLE: its History, Origin, Description, and Treatment. Post 8vo. 5s.

MR. JOHN E. BOWMAN, &. MR. C. L. BLOXAM.
I.

PRACTICAL CHEMISTRY, including Analysis. With numerous Illus-

trations on Wood. Fifth Edition. Foolscap 8vo. cloth, (is. 6d.

ii.

MEDICAL CHEMISTRY; with Illustrations on Wood. Fourth Edition,

carefully revised. Fcap. 8vo. cloth, 6s. 6d.

DR. JAMES BRIGHT.
ON DISEASES OF THE HEART, LUNGS, & AIR PASSAGES;

with a Review of the several Climates recommended in these Affections. Third Edi-

tion. Post 8vo. cloth, 9s.

DR. BRINTON, F.R.S.

THE DISEASES OF THE STOMACH, with an Introduction on its

Anatomy and Physiology; being Lectures delivered at St. Thomas's Hospital. Second
Edition. 8vo. cloth, 10s. 6c/.

IX

THE SYMPTOMS, PATHOLOGY, AND TREATMENT OF
ULCER OF THE STOMACH. Post 8vo. cloth, 5s.

MR. BERNARD E. BRODHURST, F.R.C.S.

CURVATURES OF THE SPINE: their Causes, Symptoms, Pathology,
and Treatment. Second Edition. Roy. 8vo. cloth, with Engravings, 7s. 6d.

ON THE NATURE AND TREATMENT OF CLUBFOOT AND
ANALOGOUS DISTORTIONS involving theTIBIO-TARSAL ARTICULATION.
With Engravings on Wood. 8vo. cloth, 4s. 6c?.

PRACTICAL OBSERVATIONS'^ THE DISEASES OF THE
JOINTS INVOLVING ANCHYLOSIS, and on the TREATMENT for the

RESTORATION of MOTION. Third Edition, much enlarged, 8vo. cloth, 4s. 6d.

MR. THOMAS BRYANT, F.R.C.S.

ON THE DISEASES AND INJURIES OF THE JOINTS.
CLINICAL AND PATHOLOGICAL OBSERVATIONS. Post 8vo. cloth, 7s. 6d.

THE SURGICAL DISEASES OF CHILDREN. The Lettsomian
Lectures, delivered March, 1863. Post 8vo. cloth, 5s.

DR. BRYCE.

ENGLAND AND FRANCE BEFORE SEBAST0P0L, looked at

from a Medical Point of View. 8vo. cloth, 6s.

DR. BUCKLE, M.D., L.R.C.P.LOND.

| VITAL AND ECONOMICAL STATISTICS OF THE HOSPITALS,
,H INFIRMARIES, &c, OF ENGLAND AND WALES. Royal 8vo. 5s. ^
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DR. BUDD, F.R.S.

ON DISEASES OF THE LIYER.
Illustrated with Coloured Plates and Engravings on Wood. Third Edition. 8vo.. cloth, 16s.

ON THE ORGANIC DISEASES AND FUNCTIONAL Dis-
orders OF THE STOMACH. 8 vo. cloth, 9s.

DR. JOHN CHARLES BUCKNILL, & DR. DANIEL H. TUKE.

A MANUAL OF PSYCHOLOGICAL MEDICINE: containing

the History, Nosology, Description, Statistics, Diagnosis, Pathology, and Treatment of

Insanity. Second Edition. 8vo. cloth, 15s.

MR. CALLENDER, F.R.C.S.

FEMORAL RUPTURE: Anatomy of the Parts concerned. With Plates.

8vo. cloth, 4s.
~

DR. JOHN M. CAMPLIN, F.L.S.

ON DIABETES, AND ITS SUCCESSFUL TREATMENT.
Third Edition, by Dr. Glover. Fcap. 8vo. cloth, 3s. 6<I.

MR. ROBERT B. CARTER, M.R.O.S.

ON THE INFLUENCE OF EDUCATION AND TRAINING
IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Fcap. 8vo., 6s.

THE PATHOLOGY AND TREATMENT OF HYSTERIA. Post
8vo. cloth, 4s. 6d. -~—"~~™

—

DR. CARPENTER, F.R.S.

PRINCIPLES OF HUMAN PHYSIOLOGY. With numerous uius-
trations on Steel and Wood. Sixth Edition. Edited by Mr. Henry Power. 8vo.

cloth, 26s. ii.

A MANUAL OF PHYSIOLOGY. With 252 Illustrations on Steel
and Wood. Fourth Edition. Fcap. 8vo. cloth, 12s. 6d.

THE MICROSCOPE AND ITS REYELATIONS. with nume-
rous Engravings on Steel and Wood. Third Edition. Fcap. 8vo. cloth, 12s. 6d.

DR. CHAMBERS.

LECTURES, CHIEFLY CLINICAL, Fourth Edition. 8vo. cloth, 14*.

DIGESTION AND ITS DERANGEMENTS. Post 8vo. doth, io*. 6d.
in.

SOME OF THE EFFECTS OF THE CLIMATE OF ITALY.
Crown 8vo. cloth, 4s. 6d.

DR. CHANCE, MB.
YIRCHOW'S CELLULAR PATHOLOGY, AS BASED UPON

PHYSIOLOGICAL AND PATHOLOGICAL HISTOLOGY. With 144 Engrav-
ings on Wood. 8vo. cloth, 16s.

MR. H. T. CHAPMAN, F.R.C.S.

THE TREATMENT OF OBSTINATE ULCERS AND CUTA-
NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Third
Edition. Post 8vo. cloth, 3s. 6d.

ii.

YARICOSE YEINS : their Nature, Consequences, and Treatment, Pallia-
tive and Curative. Second Edition. Post 8vo. cloth, 3s. 6d.
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J, MR. PYE HENRY CHAVASSE, F.R.C.S.

ADVICE TO A MOTHER ON THE MANAGEMENT OF
HER CHILDREN. Eighth Edition. Foolscap 8vo., 2s. 6d.

ADVICE TO A WIFE ON THE MANAGEMENT OF HER
OWN HEALTH. With an Introductory Chapter, especially addressed to a Young
Wife. Seventh Edition. Fcap. 8vo., 2s. 6d.

MR. LE GROS CLARK, F.R.C.S.

OUTLINES OF SURGERY ; being an Epitome of the Lectures on the

Principles and the Practice of Surgery, delivered at St. Thomas's Hospital. Fcap. 8vo.

cloth, 5s. ~
MR. JOHN CLAY, M.R.C.S.

KIWISCH ON DISEASES OF THE OVARIES: Translated, by
permission, from the last German Edition of his Clinical Lectures on the Special Patho-

logy and Treatment of the Diseases of Women. With Notes, and an Appendix on the

Operation of Ovariotomy. Royal 12mo. cloth, 16s.

DR. COCKLE, M.D.

ON INTRATHORACIC CANCER. 8vo. 6s. ad.

MR. COLLIS, M.B.DUB., F.R.C.S. I.

THE DIAGNOSIS AND TREATMENT OF CANCER AND§THE TUMOURS ANALOGOUS TO IT. With coloured Plates. 8vo. cloth, 14s.

DR. CONOLLY. '

f THE CONSTRUCTION AND GOVERNMENT OF LUNATIC
(f ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. Post8vo.

cloth, 6s.

MR. COOLEY.
COMPREHENSIVE SUPPLEMENT TO THE PHATvMACOP(EIAS.

THE CYCLOPEDIA OF PRACTICAL RECEIPTS, PRO-
CESSES, AND COLLATERAL INFORMATION IN THE ARTS, MANU-
FACTURES, PROFESSIONS, AND TRADES, INCLUDING MEDICINE,
PHARMACY, AND DOMESTIC ECONOMY; designed as a General Book of

Reference for the Manufacturer, Tradesman, Amateur, and Heads of Families. Fourth

and greatly enlarged Edition, 8vo. cloth, 28s.

MR. W. WHITE COOPER.

ON WOUNDS AND INJURIES OF THE EYE. illustrated by
17 Coloured Figures and 41 Woodcuts. 8vo. cloth, 12s.

ON NEAR SIGHT, AGED "SIGHT, IMPAIRED VISION,
AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood.
Second Edition. Fcap. 8vo. cloth, 7s. 6d.

SIR ASTLEY COOPER, BART., F.R.S.

ON THE STRUCTURE AND DISEASES OF THE TESTIS.
With 24 Plates. Second Edition. Royal 4to., 20s.

MR. COOPER.
A DICTIONARY OF PRACTICAL SURGERY AND ENCYCLO-

PjEDIA OF SURGICAL SCIENCE. New Edition, brought down to the present

time. By Samuel A. Lane, F.R.C.S., assisted by various eminent Surgeons. Vol. I.,

8vo. cloth, £1. 5s. i
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MR. HOLMES COOTE, F.R.C.S.

A REPORT ON SOME IMPORTANT POINTS IN THE
TREATMENT OF SYPHILIS. 8vo. cloth, 5s.

DR. COTTON.

ON CONSUMPTION: Its Nature, Symptoms, and Treatment. To
which Essay was awarded the Fothergillian Gold Medal of the Medical Society of

London. Second Edition. 8vo. cloth, 8s.

PHTHISIS AND THE STETHOSCOPE; OR, THE PHYSICAL
SIGNS OF CONSUMPTION. Third Edition. Foolscap 8vo. cloth, 3s.

MR. COULSON.

ON DISEASES OF THE BLADDER AND PROSTATE GLAND.
New Edition, revised. In Preparation.

ON LITHOTRITY AND LITHOTOMY; with Engravings on Wood.
8vo. cloth, 8s.

MR. WILLIAM CRAIG, L.F.P.S., GLASGOW.
ON THE INFLUENCE OF VARIATIONS OF ELECTRIC

TENSION AS THE REMOTE CAUSE OF EPIDEMIC AND OTHER
DISEASES. 8vo. cloth, 10s.

MR. CURLING, F.R.S.

OBSERVATIONS ON DISEASES OF THE RECTUM. Third
Edition. 8vo. cloth, 7s. 6d. n

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS, *
SPERMATIC CORD, AND SCROTUM. Third Edition, with Engravings. 8vo.

cloth, 16s.

DR. DALRYMPLE, M.R.C.P., F.R.C.S.

THE CLIMATE OF EGYPT: METEOROLOGICAL AND MEDI-
CAL OBSERVATIONS, with Practical Hints for Invalid Travellers. Post 8vo. cloth, 4s.

MR. JOHN DALRYMPLE, F.R.S., F.R.C.S.

PATHOLOGY OF THE HUMAN EYE. Complete in Nine Fasciculi:

imperial 4to., 20s. each; half-bound morocco, gilt tops, 91. 15s.

DR. HERBERT DAVIES.

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE
LUNGS AND HEART. Second Edition. Post 8vo. cloth, 8s.

DR. D A V E Y.

THE GANGLIONIC NERVOUS''SYSTEM : its Structure, Functions,
and Diseases. 8vo. cloth, 9s. n.

r ON THE NATURE AND PROXIMATE CAUSE OF IN- *
SANITY. Post 8vo. cloth, 3s. ,

MR. DIXON.
A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF

THE EYE. Third Edition. Post 8vo. cloth, 9s.
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DR. DOBELL.

DEMONSTRATIONS OF DISEASES IN THE CHEST, AND
THEIR PHYSICAL DIAGNOSIS. With Coloured Plates. 8vo. cloth, 12s. 6d.

LECTURES ON THE GERMS AND YESTIGES OF DISEASE,
and on the Prevention of the Invasion and Fatality of Disease by Periodical Examinations.

8vo. cloth, 6s. Gd. nl

A MANUAL OF DIET AND REGIMEN FOR PHYSICIAN
AND PATIENT. Third Edition (for the year 1865). Crown 8vo. cloth, Is. 6d.

ON TUBERCULOSIS : ITS NATURE, CAUSE, AND TREAT-
MENT; with Notes on Pancreatic Juice. Second Edition. Crown 8vo. cloth, 3s. 6d.

ON WINTER COUGH (CATARRH, ' BRONCHITIS, EMPHY-
SEMA, ASTHMA); with an Appendix on some Principles of Diet in Disease-^

Lectures delivered at the Royal Infirmary for Diseases of the Chest. Post 8vo. cloth,

5s. 6d.

DR. TOOGOOD DOWNING.
f NEURALGIA: its various Forms, Pathology, and Treatment. The

Jacksonian Prize Essay for 1850. 8vo. cloth, 10s. 6d.

DR. DRUITT, F.R.C.S.

THE SURGEON'S YADE-MECUM; with numerous Engravings on
Wood. Ninth Edition. Foolscap 8vo. cloth, 12s. 6d.

MR. DUNN, F.R.C.S.

AN ESSAY ON PHYSIOLOGICAL PSYCHOLOGY. 8vo. doth, is.

SIR JAMES EYRE, M. D.

THE STOMACH AND ITS DIFFICULTIES. Fifth Edition.

Fcap. 8vo. cloth, 2s. 6d. u
PRACTICAL REMARKS ON ' SOME EXHAUSTING DIS-

EASES. Second Edition. Post 8vo. cloth, 4s. 6d.

DR. FENWICK.
ON SCROFULA AND CONSUMPTION. Clergyman's Sore Throat,

Catarrh, Croup, Bronchitis, Asthma. Fcap. 8vo., 2s. 6d.

SIR WILLIAM FERGUSSON, BART., F.R.S.

A SYSTEM OF PRACTICAL SURGERY; with numerous nius-

trations on Wood. Fourth Edition. Fcap. 8vo. cloth, 12s. 6d.

SIR JOHN FIFE, F.R.C.S. AND MR. URQUHART.
MANUAL OF THE TURKISH BATH. Heat a Mode of Cure and

a Source of Strength for Men and Animals. With Engravings. Post 8vo. cloth, 5s.

MR. FLOWER, F.R.C.S.

DIAGRAMS OF THE NERVES OF THE HUMAN BODY,
exhibiting their Origin, Divisions, and Connexions, with their Distribution to the various

Regions of the Cutaneous Surface, and to all the Muscles. Folio, containing Six
Plates, 14s.
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MR. FOWNES, PH.D., F.R.S.

A MANUAL OF CHEMISTRY; with 187 Illustrations 011 Wood.
Ninth Edition. Fcap. 8vo. cloth, 12s. 6c?.

Edited by H. Bence Jones, M.D., F.R.S., and A. W. Hofmann, Ph.D., F.R.S.

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND
BENEFICENCE OF GOD. Second Edition. Fcap. 8vo. cloth, 4s. 6d.

in.

INTRODUCTION TO QUAIJTATmI ANALYSIS. Post 8vo. cloth, 2s.

DR. D. J. T. FRANCIS.
CHANGE OF CLIMATE ; considered as a Remedy in Dyspeptic, Pul-

monary, and other Chronic Affections; with an Account of the most Eligible Places of

Residence for Invalids, at different Seasons of the Year. Post 8vo. cloth, 8s. 6d.

DR. W. FRAZER.

ELEMENTS OF MATERIA MEDICA ; containing the Chemistry
and Natural History of Drugs—their Effects, Doses, and Adulterations. Second Edition.

8vo. cloth, 10s. 6d.

MR. J. G. FRENCH, F.R.C.S.

THE NATURE OF CHOLERA INVESTIGATED. Second
Edition. 8vo. cloth, 4s.

~~*

C. REMIGIUS FRESENIUS.

A SYSTEM OF INSTRUCTION IN CHEMICAL ANALYSIS,
Edited by Lloyd Bullock, F.C.S.

1

Qualitative. Sixth Edition, with Coloured Plate illustrating Spectrum Analysis. 8vo. '

cloth, 10s. 6<f. Quantitative. Fourth Edition. 8vo. cloth, 18s.

DR. FULLER.

ON DISEASES OF THE CHEST, including Diseases of the Heart
and Great Vessels. With Engravings. 8vo. cloth, 12s. 6<i.

ON DISEASES OF THE HEART AND GREAT YESSELS.
8vo. cloth, 7s. 6d. in.

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA:
their Pathology, Symptoms, and Treatment. Third Edition. 8vo. cloth, 12s. 6d.

DR. GAIRDNER.
ON GOUT

I
its History, its Causes, and its Cure. Fourth Edition. Post

8vo. cloth, 8s. 6d.

MR. GALLOWAY.

THE FIRST STEP IN CHEMISTRY. Third Edition. Fcap. 8vo.

THe'sECOND STEP IN CHEMISTRY; or, the Student's Guide to
the Higher Branches of the Science. With Engravings. 8vo. cloth, 1 0s.

A MANUAL OF QUALITATIVE ANALYSIS. Fourth Edition.
Post 8vo. cloth, 6s. 6d. iv.

CHEMICAL TABLES. On Five Large Sheets, for School and Lecture
Rooms. Second Edition. 4s. 6d. „

MR. J. SAMPSON GAMGEE.
HISTORY OF A SUCCESSFUL CASE OF AMPUTATION AT

THE HIP-JOINT (the limb 48-in. in circumference, 99 pounds weight). With 4
Photographs. 4to cloth, 10s. 6d.
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MR. F. J. GANT, F.R.C.S.

THE PRINCIPLES OF SURGERY: Clinical, Medical, and Opera-
tive. With Engravings. 8vo. cloth, lif*.

n.

THE IRRITABLE BLADDER : its Causes and Curative Treatment.

Post 8vo. cloth, 4s. 6</.

DR. GIBB. M.RC.P.

ON DISEASES OF THE THROAT AND WINDPIPE, as

reflected by the Laryngoscope. Second Edition. With 116 Engravings. Post 8vo.

cloth, 10s. 6d. ~~
MRS. GODFREY.

ON THE NATURE, PREVENTION, TREATMENT, AND CURE
OF SPINAL CURVATURES and DEFORMITIES of the CHEST and LIMBS,
without ARTIFICIAL SUPPORTS or any MECHANICAL APPLIANCES.
Third Edition, Revised and Enlarged. 8vo. cloth, 5s.

DR. GORDON, M.D., C.B.

CHINA, FROM A MEDICAL POINT OF VIEW, IN 1860
AND 1861 ; With a Chapter on Nagasaki as a Sanatarium. With Plans. 8vo. cloth,

10s. 6d.

DR. GRANVILLE, F.R.S.

THE MINERAL SPRINGS OF YICHY : their Efficacy in the
Treatment of Gout, Indigestion, Gravel, &c. 8vo. cloth, 3s,

ON SUDDEN DEATR^Post 8vo., 2*. ed.

DR. GRAVES, M.D.. F.R.S.

STUDIES IN PHYSIOLOGY AND MEDICINE. Edited by
Dr. Stokes. With Portrait and Memoir. 8vo. cloth, 14s.

DR. S. C. GRIFFITH, M.D.

ON DERMATOLOGY AND THE TREATMENT OF SKIN
DISEASES BY MEANS OF HERBS, IN PLACE OF ARSENIC AND
MERCURY. Fcap. 8vo. cloth, 3s.

MR. GRIFFITHS.
CHEMISTRY OF THE FOUR SEASONS -Spring, Summer,

Autumn, Winter. Illustrated with Engravings on Wood. Second Edition. Foolscap
8vo. cloth, 7s. 6d.

THE SIMPLE TREATMENT
G U
F

L

DiSEASE; deduced from the
Methods of Expectancy and Revulsion. 18mo. cloth, 4s.

DR. GUY AND DR. JOHN HARLEY.
HOOPER'S PHYSICIAN'S VADE-MECUM; OR, MANUAL OFTHE PRINCIPLES AND PRACTICE OF PHYSIC. Seventh Edition, consider-

ably enlarged, and rewritten. Foolscap 8vo. cloth, 12s. 6d.

GUY'S HOSPITAL REPORTS. Third Series. Vols. I. to XI., 8vo.,
7s. 6d. each.

' r ~
DR. HABERSHON, F.R.C.P.

I PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON
DISEASES OF THE ABDOMEN, comprising those of the Stomach and other Parts of
the Alimentary Canal, CEsophagus, Stomach, Caecum, Intestines, and Peritoneum. Second
Edition, with Plates. 8vo. cloth, 14s. II.

ON THE INJURIOUS EFFECTS OF MERCURY IN THETREATMENT OF DISEASE. Post 8vo. cloth, 3s. 6d.
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DR. C. RADCLYFFE HALL.

TORQUAY IN ITS MEDICAL ASPECT AS A RESORT FOR
PULMONARY INVALIDS. Post 8vo. cloth, 5s.

DR. MARSHALL HALL, F.R.S.

PRONE AND POSTURAL RESPIRATION IN DROWNING
AND OTHER FORMS OF APNCEA OR SUSPENDED RESPIRATION.
Post 8vo. cloth. 5s. ii.

PRACTICAL OBSERYATIONS AND SUGGESTIONS IN MEDI-
CINE. SetontJ SevfeS. Post 8vo. cloth, 8s. 6d.

MR. HARDWICH.
A MANUAL OF PHOTOGRAPHIC CHEMISTRY. With

Engravings. Seventh Edition. Foolscap 8vo. cloth, 7s. 6d.

DR. J. BOWER HARRISON, M.D., M.R.C.P.

LETTERS TO A YOUNG PRACTITIONER ON THE DIS-
eases OF CHILDREN. Foolscap 8vo. cloth, 3s.

ON THE CONTAMINATION OF WATER BY THE POISON
OF LEAD, and its Effects on the Human Body. Foolscap 8vo. cloth, 3s. 6d.

DR. HARTWIG.

ON SEA BATHING AND SEA AIR. Second Edition. Fcap.
8vo., 2s. 6d. ii.

ON THE PHYSICAL EDUCATION OF CHILDREN. Fcap.
8vo., 2s. 6d.

DR. A. H. HASSALL.

THE URINE, IN HEALTH AND DISEASE ; being an Ex-
planation of the Composition of the Urine, and of the Pathology and Treatment of

Urinary and Renal Disorders. Second Edition. With 79 Engravings (23 Coloured).

Post 8vo. cloth, 12s. 6d. n.

THE MICROSCOPIC ANATOMY OF THE HUMAN BODY,
IN HEALTH AND DISEASE. Illustrated with Several Hundred Drawings in

Colour. Two vols. 8vo. cloth, £1. 10s.

MR. ALFRED HAVILAND, M.R.C.S.

CLIMATE, WEATHER, AND DISEASE; being a Sketch of the
Opinions of the most celebrated Ancient and Modern Writers with regard to the Influence

of Climate and Weather in producing Disease. With Four coloured Engravings. 8vo.
cloth, 7s.

~~

ON THE ACTION OF '

MEDICINES* IN THE SYSTEM.
Being the Prize Essay to which the Medical Society of London awarded the Fother-
gillian Gold Medal for 1852. Third Edition. 8vo. cloth, 12s. 6d.

DR. HEALE.

A TREATISE ON THE PHYSIOLOGICAL ANATOMY OF ITOP T.TTMflS With F.norra vinos. Hvn. rlntli fl« tTHE LUNGS. With Engravings. 8vo. cloth, 8s.

A TREATISE ON YITAL CAUSES. 8m doth, 9..

&
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MR. CHRISTOPHER HEATH, F.R.C.S.

I.

PRACTICAL ANATOMY : a Manual of Dissections. With numerous
Engravings. Fcap. 8vo. cloth, 10s. 6d.

A MANUAL OF MINOR SURGERY AND BANDAGING, FOR
THE USE OF HOUSE-SURGEONS, DRESSERS, AND JUNIOR PRAC-
TITIONERS. With Illustrations. Third Edition. Fcap. 8vo. cloth, 5s.

MR. HIGGINBOTTOM, F.R.S., F.R.C.S.E.

A PRACTICAL ESSAY ON THE USE OF TIIE NITRATE OF
SILVER IN THE TREATMENT OF INFLAMMATION, WOUNDS, AND
ULCERS. Third Edition, 8vo. cloth, 6s.

TIIE HARMONIES OF PHYSICAL SCIENCE IN RELATION
TO THE HIGHER SENTIMENTS; with Observations on Medical Studies, and on

the Moral and Scientific Relations of Medical Life. Post 8vo. cloth, 4s.

MR. J. A. HINGESTON, M.R.C.S.

TOPICS OF THE DAY, MEDICAL, SOCIAL, AND SCIENTIFIC.
Crown 8vo. cloth, 7s. 6d.

DR. HODGES.

THE NATURE, PATHOLOGY, AND TREATMENT OF PUER-
PERAL CONVULSIONS. Crown 8vo. cloth, 3s. (S

DR. DECIMUS HODGSON. £
THE PROSTATE GLAND, AND ITS ENLARGEMENT IN

OLD AGE. With 12 Plates. Royal 8vo. cloth, 6s.

MR. JABEZ HOGG.

A MANUAL OF OPHTHALMOSCOPIC SURGERY ; being a
Practical Treatise on the Use of the Ophthalmoscope in Diseases of the Eye. Third

Edition. With Coloured Plates. 8vo. cloth, 10s. 6d.

MR. LUTHER HOLDEN, F R.C.S.
I.

HUMAN OSTEOLOGY : with Plates, showing the Attachments of the

Muscles. Third Edition. 8vo. cloth, 1 6s.

A MANUAL OF THE DISSECTION OF THE HUMAN BODY.
With Engravings on Wood. Second Edition. 8vo. cloth, 16s.

MR BARNARD HOLT, F.R.C.S.

ON THE IMMEDIATE TREATMENT OF STRICTURE OF
THE URETHRA. Second Edition, Enlarged. 8vo. cloth, 3s.

DR. W. CHARLES HOOD.

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI-
NAL LUNATICS. 8vo. cloth, 5s. 6d.
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THE SUCCESSFUL TREATMEM^OF SCARLET FEVER;
also, OBSERVATIONS ON THE PATHOLOGY AND TREATMENT OF
CROWING INSPIRATIONS OF INFANTS. Post 8vo. cloth, 5s.

MR. JOHN HORSLEY.

A CATECHISM OF CHEMICAL PHILOSOPHY; being a Familiar
Exposition of the Principles of Chemistry and Physics. With Engravings on Wood.
Designed for the Use of Schools and Private Teachers. Post 8vo. cloth, 6s. 6d.

MR. LUKE HOWARD, F.R.S.

ESSAY ON THE MODIFICATIONS OF CLOUDS. Third Edition,

by W. D. and E. Howard. With 6 Lithographic Plates, from Pictures by Kenyon.
4to. cloth, 10s. 6d.

DR. HAMILTON HOWE, M.D.

A THEORETICAL INQUIRY INTO THE PHYSICAL CAUSE
OF EPIDEMIC DISEASES. Accompanied with Tables. 8vo. cloth, 7s.

*

DR. HUFELAND.

THE ART OF PROLONGING LIFE. Second Edition. Edited
by Erasmus Wilson, F.R.S. Foolscap 8vo., 2s. 6d.

MR. W. CURTIS HUOMAN, F.R.C.S.

ON HIP-JOINT DISEASE; with reference especially to Treatment
by Mechanical Means for the Relief of Contraction and Deformity of the Affected Limb.
With Plates. Re-issue, enlarged. 8vo. cloth, 3s. 6d.

MR. HULKE, F.RC.S.

A PRACTICAL TREATISE ON THE USE OF THE
OPHTHALMOSCOPE. Being the Jacksonian Prize Essay for 1859. Royal 8vo.
cloth, 8s. —~«

DR. HENRY HUNT.

ON HEARTBURN AND INDIGESTION. 8ro. doth, 5*.

PROFESSOR HUXLEY, F.R.S.

LECTURES ON THE ELEMENTS OF COMPARATIVE
ANATOMY.—ON CLASSIFICATON AND THE SKULL. With 111 Illus-

trations. 8vo. cloth, 10s. 6d.

MR. JONATHAN HUTCHINSON, F.R.C.S.

A CLINICAL MEMOIR ON CERTAIN DISEASES OF THE
EYE AND EAR, CONSEQUENT ON INHERITED SYPHILIS; with an
appended Chapter of Commentaries on the Transmission of Syphilis from Parent to
Offspring, and its more remote Consequences. With Plates and Woodcuts, 8vo. cloth 9s.

DR. INMAN, M.R.C.P.

I.

ON MYALGIA: ITS NATURE, CAUSES, AND TREATMENT;
being a Treatise on Painful and other Affections of the Muscular System. Second
Edition. 8vo. cloth, 9s. u

FOUNDATION FOR A NEW* THEORY AND PRACTICE
OF MEDICINE. Second Edition. Crown 8vo. cloth, 10s.

DR. ARTHUR JACOB, F.R.C.S.

A TREATISE ON THE INFLAMMATIONS OF THE EYE-BALL.
Foolscap 8vo. cloth, 5s.
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DR. JAGO, M.D.OXON, A.B.CANTAB.

ENTOPTIOS, WITH ITS USKS IN PHYSIOLOGY AND
MEDICINE. With 54 Engravings. Crown 8vo. cloth, 5s.

MR. J. H. JAMES, F.R.C.S.

PRACTICAL OBSERVATIONS ON THE OPERATIONS EOR
STRANGULATED HERNIA. 8vo. cloth, 5».

DR. PROSSER JAMES, M.D.

SORE-TIIROAT : ITS NATURE, VARIETIES, AND TREAT-
MENT ; including the Use of the LARYNGOSCOPE as an Aid to Diagnosis. Post
8vo. cloth, 4s. 6d.

DR. HANDFIELD JONES, M.B., F.R.C.P.

CLINICAL OBSERVATIONS ON FUNCTIONAL NERVOUS
DISORDERS. Post 8vo. cloth, 10s. 6d.

DR. HANDFIELD JONES, F.R.S., &c DR. EDWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY, illustrated with
numerous Engravings on Wood. Foolscap iivo. cloth, 12s. 6d.

DR. JAMES JONES, M D., M.R.C.P.

I ON THE USE 0E PERCIILORIDE OF IRON AND OTHER
CHALYBEATE SALTS IN THE TREATMENT OF CONSUMPTION. Crown

A 8vo. cloth, 3s. (id. Jj

m MR. WHARTON JONES, F.R.S.
|

fi A MANUAL OF THE PRINCIPLES AND PRACTICE OF 5
¥ OPHTHALMIC MEDICINE AND SURGERY; with Nine Coloured Plates and

J
S 173 Wood Engravings. Third Edition, thoroughly revised. Foolscap 8vo. cloth, 12s. (id. \

$ THE WISDOM AND BENEFICENCE OF THE ALMIGHTY,
AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay
for 1851. With Illustrations on Steel and Wood. Foolscap 8vo. cloth, 4s. 6d.

in.

DEFECTS OF SIGHT : their Nature, Causes, Prevention, and General
Management. Second Edition. Fcap. 8vo. 2s. 6d.

A CATECHISM OF THE MEDICINE AND SURGERY OF
THE EYE AND EAR. For the Clinical Use of Hospital Students. Fcap. 8vo. 2s. 6d.

A CATECHISM OF THE PHYSIOLOGY AND PHILOSOPHY
OF BODY, SENSE, AND MIND. For Use in Schools and Colleges. Fcap. 8vo.,

2s. 6d.

MR. FURNEAUX JORDAN, M.R.C.S.

AN INTRODUCTION TO CLINICAL SURGERY; WITH A
Method of Investigating and Reporting Surgical Cases. Fcap. 8vo. cloth, 5s.

MR. JUDD.

A PRACTICAL TREATISE ON URETHRITIS AND SYPIII-
LIS: including Observations on the Power of the Menstruous Fluid, and of the Dis-

charge from Leucorrhoea and Sores to produce Urethritis: with a variety of Examples,
Experiments, Remedies, and Cures. 8vo. cloth, £\. 5s.

DR. LAENNEC.
A MANUAL OF AUSCULTATION AND PERCUSSION. Trans-

lated and Edited by J. B. Sharpe, M.R.C.S. 3s.

<$£$^~o* — —*e--3&>-
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DR. LANE, M.A.

HYDROPATHY; OE, HYGIENIC MEDICINE. An Explanatory
Essay. Second Edition. Post 8vo. cloth, 5s.

MR. LAWRENCE, F.R.S.

LECTURES ON SURGERY. a™, cloth, 16*.

A TREATISE ON RUPTURES. The Fifth Edition, considerably
enlarged. 8vo. cloth, 1 6s.

n

DR. LEARED, M.R.C.P.

IMPERFECT DIGESTION: ITS CAUSES AND TREATMENT.
Fourth Edition. Foolscap 8vo. cloth, 4s.

DR. EDWIN LEE.

THE EFFECT OF CLIMATE ON TUBERCULOUS DISEASE,
with Notices of the chief Foreign Places of Winter Resort. Small 8vo. cloth, 4s. 6d.

THE WATERING PLACES OF ENGLAND, CONSIDERED
with Reference to their Medical Topography. Fourth Edition. Fcap. 8vo. cloth, 7s. 6d.

m.

THE BATHS OF GERMANY. Fourth Edition. Post 8vo. cloth, Is.

THE BATHS OF SWITZERLAND. i2mo. cloth, 3*. (id.

HOMEOPATHY AND HYDROPATHY IMPARTIALLY AP-
PRECIATED. With Notes illustrative of the Influence of the Mind over the Body.

Fourth Edition. Post 8vo. cloth, 3s. 6d.

MR. HENRY LEE, F.R.C.S.
I.

ON SYPHILIS. Second Edition. With Coloured Plates. 8vo. cloth, 10*.

ON DISEASES OF THE YEINs! HEMORRHOIDAL TUMOURS,
AND OTHER AFFECTIONS OF THE RECTUM. Second Edition. 8vo. cloth, 8s.

DR. ROBERT LEE, F.R.S.

CONSULTATIONS IN MIDWIFERY. Foolscap 8vo. cloth, 4*. 6d.

A TREATISE ON THE SPECULUM; with Three Hundred Cases.
8vo. cloth, 4s. 6d. in.

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS-
EASES, with Commentaries. Foolscap 8vo. cloth, 6s. Gd.

IV.

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of
Difficult, Preternatural, and Complicated Labour, with Commentaries. Second Edition.

Foolscap 8vo. cloth, 5s.

DR LEISHMAN, M.D., F.F.P S.

THE MECHANISM OF PARTURITION : An Eway, Historical and
Critical. With Engravings. 8vo. cloth, 5s.

A MR. LhSTON, F.R.S.

J PRACTICAL SURGERY. Fourth Edition. 8vo. cloth, 22*.
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MR. H. W. LOBB, LS.A., M.R.C.S.E.

ON SOME OF THE MOKE OBSCURi FORMS OF NERVOUS
AFFECTIONS, THEIR PATHOLOGY AND TREATMENT. Reissue,

with the Chapter on Galvanism entirely Re-written. With Engravings. 8vo. cloth, 8s.

DR. LOGAN, M.D., M.R.C.PLOND.
ON OBSTINATE DISEASES OF THE SKIN. Foolscap 8vo. cloth,

2s. 6d.

LONDON HOSPITAL.
CLINICAL LECTURES AND REPORTS BY THE MEDICAL

AND SURGICAL STAFF. With Illustrations- Vols. I. and 1 1. 8vo. cloth, 7s. 6d.

LONDON MEDICAL SOCIETY OF OBSERVATION.
WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER

HEATH. Published by Authority. Second Edition. Foolscap 8vo. cloth, 4s. Gd.

„_, DR. MACKENZIE, M.D., M.R.C.P.

THE PATHOLOGY AND TREATMENT OF PHLEGMASIA
DOLENS, as deduced from Clinical and Physiological Researches. Lettsomian Lectures

on Midwifery. 8vo. cloth, 6s.

MR. M'CLELLAND, F.L.S., F.G.S.

THE MEDICAL TOPOGRAPHY, OR CLIMATE AND SOILS,
OF BENGAL AND THE N. \V. PROVINCES. Post 8vo. cloth, 4s. Gd.

DR. MACLACHLAN, M.D., F.R.C.P.L.

THE DISEASES AND INFIRMITIES OF ADVANCED LIFE.
8vo. cloth, 16s.

DR. GEORGE H. B. MACLEOD, F.R.C.S.E.

OUTLINES OF SURGICAL DIAGNOSIS. 8vo. cloth, 12*. m.

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with

REMARKS on GUN-SHOT WOUNDS. 8vo. cloth, 10s. 6d.

MR. JOSEPH MACLISE, F.R.C.S.

SURGICAL ANATOMY. A Series of Dissections, illustrating the Prin-
cipal Regions of the Human Body.
The Second Edition, imperial folio, cloth, £3. 12s.; half-morocco, £4. 4s.

ON DISLOCATIONS AND FRACTURES. This Work is Uniform
with the Author's " Surgical Anatomy; 1

' each Fasciculus contains Four beautifully

executed Lithographic Drawings. Imperial folio, cloth, £2. 10s.; half-morocco, £2. 17s.

DR. MC NICOLL, M.R.C.P.

A HMD-BOOK FOR S0UTHP0RT, MEDICAL & GENERAL;
with Copious Notices of the Natural History of the District. Second Edition. Post 8vo.

cloth, 3s. Gd. ™
DR. J. MACPHERSON, M.D.

CHOLERA IN ITS HOME ; with a Sketch of the Pathology and Treat-
ment of the Disease. Crown 8vo. cloth, 5s.

DR. MARCET, F.R.S.

ON THE COMPOSITION OF FOOD, AND HOW IT IS
ADULTERATED; with Practical Directions for its Analysis. 8\o. cloth, 6s. 6</.

ON CHRONIC ALCOHOLIC INTOXICATION; with an inquiry
INTO THE INFLUENCE OF THE ABUSE OF ALCOHOL AS A PRE-
DISPOSING CAUSE OF DISEASE. Second Edition, much enlarged. Foolbcap
8vo. cloth, 4s. GI.

h 2
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DR. MARKHAM.

DISEASES OF THE HEART:
1

' THEIR PATHOLOGY, DIAG-
NOSIS, AND TREATMENT. Second Edition. Post 8vo. cloth, 6s.

SKODA ON AUSCULTAtW'AND PERCUSSION. Post 8vo.

cloth, 6s. .. ~v

SIR RANALD MARTIN, K.C.B., F.R.S.

INFLUENCE OF TROPICAL CLIMATES IN PRODUCING
THE ACUTE ENDEMIC DISEASES OF EUROPEANS ; .including Practical

Observations on their Chronic Sequelae under the Influences of the Climate of Europe.

Second Edition, much enlarged. 8vo. cloth, 20s.

DR. MASSY.
ON THE EXAMINATION OF RECRUITS; intended for the Use of

Young Medical Officers on Entering the Army. 8vo. cloth, 5s.

MR. C. F. MAUNDER, F.R.C.S.

OPERATIVE SURGERY. With 158 Engravings. Post 8vo. 6*.

DR. M A YNE.

AN EXPOSITORY LEXICON ''OF THE TERMS, ANCIENT
AND MODERN, IN MEDICAL AND GENERAL SCIENCE, including a com-

plete MEDICAL AND MEDICO-LEGAL VOCABULARY. Complete in 10 Parts,

price 5s. each. The entire work, cloth, £2. 10s.

ir.

A MEDICAL VOCABULARY; or, an Explanation of all Names,
Synonymes, Terms, and Phrases used in Medicine and the relative branches of Medical
Science, intended specially as a Book of Reference for the Young Student. Second
Edition. Fcap. 8vo. cloth, 8s. 6d.

DR. MERYON, M.D., F.R.C.P.

PATHOLOGICAL AND PRACTICAL RESEARCHES ON THE
VARIOUS FORMS OF PARALYSIS. 8vo. cloth, 6s.

DR. MILLINGEN.

ON THE TREATMENT AND MANAGEMENT OF THE IN-
SANE; with Considerations on Public and Private Lunatic Asylums. 18mo. cloth,

DR. W. J. MOORE, M.D.

HEALTH IN THE TROPICS; ''or, Sanitary Art applied to Europeans
in India. 8vo. cloth, 9s.

A MANUAL OF THE DISEASES OF INDIA. Fcap. 8vo. cloth, 5*.

PROFESSOR MULDER, UTRECHT.

THE CHEMISTRY OF WINE. Edited by h. Bence Jones, m.d.,
.* F.R.S. Fcap. 8vo. cloth, 6s.

t DR. BIRKBECK NEVINS.

i THE PRESCRIBED ANALYSIS OF THE BRITISH PHAR-
MACOPEIA. Third Edition, enlarged to 295 pp. 32mo. cloth, 3s. 6d.%'

-*©—
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THE HUMAN MIND °IN ITS
8
""RELATIONS WITH THE

BRAIN AND NERVOUS SYSTEM. Post 8vo. cloth, 4s. 6d.

MR. NUNNELEY, F.R.C.S.E.

ON THE ORGANS OF VISION: their anatomy and phy-
siology. With Plates, 8vo. cloth, 15s.

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT
OF ERYSIPELAS. 8vo. cloth, 10s. 6d.

DR. O'REILLY.

THE PLACENTA, THE ORGANIC NERVOUS SYSTEM,
THE BLOOD, THE OXYGEN, AND THE ANIMAL NERVOUS SYSTEM,
PHYSIOLOGICALLY EXAMINED. With Engravings. 8vo. cloth, 5s.

MR. LANGSTON PARKER.
THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed
Syphilis, by a safe and successful Method. Fourth Edition, 8vo. cloth, 10s.

DR. PARKES, F.R.S., F.R.C.P.

A MANUAL OF PRACTICAL'' HYGIENE; intended especially for
the Medical Officers of the Army. With Plates and Woodcuts. 2nd Edition, 8vo. cloth, 1 6s.

THE URINE: its composition in health and disease,
AND UNDER THE ACTION OF REMEDIES. 8vo. cloth, 12s.

DR. PARKIN, M.D., F.R.C.S.

THE CAUSATION AND PREVENTION OF DISEASE; with
the Laws regulating the Extrication of Malaria from the Surface, and its Diffusion in the
surrounding Air. 8vo. cloth, 5s.

MR. JAMES PART, F.R.C.S.

THE MEDICAL AND SURGICAL POCKET CASE BOOK,
for the Registration of important Cases in Private Practice, and to assist the Student of
Hospital Practice. Second Edition. 2s. 6d.

DR. PAVY, M.D., F.R.S., F.R.C.P.

DIABETES : RESEARCHES ON ITS NATURE AND TREAT-
MENT. 8vo. cloth, 8s. 6d.

DR. PEACOCK, M.D., F.R.C.P.

ON SOME OF THE CAUSES AND EFFECTS OF VALVULAR
DISEASE OF THE HEART. With Engravings. 8vo. cloth, 5s.

DR. PEET, M.D., FRCP.
THE PRINCIPLES AND PRACTICE OF MEDICINE

;

Designed chiefly for Students of Indian Medical Colleges, 8vo. cloth, 1 6$,

DR PEREIRA FRS
SELECTA E PRJESCRIPTIS. Fourteenth Edition. 24mo. cloth, 5*.

DR. PICKFCRD.
HYGIENE; or, Health as Depending upon the Conditions of the Atmo-

sphere, Food and Drinks, Motion and Rest, Sleep and Wakefulness, Secretions, Excre-

tions, and Retentions, Mental Emotions, Clothing, Bathing, &c. Vol. I. 8vo. cloth, 9s.
I
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MR. PIRRIE, F.R.S.E.

THE PRINCIPLES AND PRACTICE OF SURGERY. With
numerous Engravings on Wood. Second Edition. 8vo. cloth, "24s.

PHARMACOPCEIA COLLEGII REGALIS MEDICORUM LON-
DINENSIS. 8vo. cloth, 9s. ; or 24mo. 5s.

Imprimatur.
Hie liber, cui titulus, Pharmacopceia Collegii Regalis Medicorum Londinensis.

Datum ex iEdibus Collegii in comitiis censoriis, Novembris Mensis 14t0 1850.

Johannes Ayrton Paris. Prases.

PROFESSORS PLATTNER &. MUSPRATT.
THE USE OF THE BLOWPIPE IN THE EXAMINATION OF

MINERALS, ORES, AND OTHER METALLIC COMBINATIONS. Illustrated

by numerous Engravings on Wood. Third Edition. 8vo. cloth, 10s. Gd.

DR. HENRY F. A. PRATT, M.D., M.R.C.P.

THE GENEALOGY OF CREATION, newly Translated from the

Unpointed Hebrew Text of the Book of Genesis, showing the General Scientific Accuracy

of the Cosmogony of Moses and the Philosophy of Creation. 8vo. cloth, 14s.

ON ECCENTRIC AND CENTRIC FORCE: a New Theory of

Projection. With Engravings. 8vo. cloth, 10s.

in.

ON ORBITAL MOTION: The Outlines of a System of Physical

Astronomy. Witli Diagrams. 8vo. cloth, 7s. Gd.

ASTRONOMICAL INVESTIGATIONS. The Cosmical Relations of
the Revolution of the Lunar Apsides. Oceanic Tides. With Engravings. 8vo. cloth, 5s.

v.

THE ORACLES OF GOD: An Attempt at a Re-interpretation. Part I.

The Revealed Cosmos. 8vo. cloth, 10s.

THE PRESCRIBER'S PIIAiSlACOPCEIA ; containing all the Medi-
cines in the British Pharmacopceia, arranged in Classes according to their Action, with
their Composition and Doses. By a Practising Physician. Fifth Edition. ;32mo.
cloth, 2s. Gd.; roan tuck (for the pocket), 3s. Gd.

DR. JOHN ROWLISON PRETTY.
AIDS DURING LABOUR, including the Administration of Chloroform,

the Management of Placenta and Post-partum Haemorrhage. Fcap. 8vo. cloth, 4s. 6d.

MR. LAKE PRICE.
PHOTOGRAPHIC MANIPULATION: Treating of the Practice of

the Art, and its various appliances to Nature. With Fifty Engravings on Wood. Post
8vo. cloth, Gs. Gd. „ ,_

MR. P. C. PRICE, F.R.C.S.

AN ESSAY ON EXCISION OF THE KNEE-JOINT. With
Coloured Plates. With Memoir of the Author and Notes by Henry Smith, F.R.C.S.
Royal 8vo. cloth, 14s.

DR. PRIESTLEY.
LECTURES ON THE DEVELOPMENT OF THE GRAVID
UTERUS. 8vo. cloth, 5s. Gd.

DR. RADCLIFFE, F.R.C.P.L.

LECTURES ON EPILEPSY, PAIN. PARALYSIS, AND
CERTAIN OTHER DISORDERS OF THE NERVOUS SYSTEM, delivered at
the Royal College of Physicians in London. Post 8vo. cloth, 7s. 6d.

-<3$£- -SH j^ ^g£*
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MR. R A I N E Y.

ON THE MODE OF FORMATION OF SHELLS OF ANIMALS,
OF HONE, AND OF SEVERAL OTHER STRUCTURES, by a Process of

Molecular Coalescence, Demonstrable in certain Artificially-formed Products. Fcap. 8vo.

cloth, 4s. 6rf.

DR. F. H. RAMSBOTHAM.
THE PRINCIPLES AND PEACTICE OF OBSTETRIC MEDI-

CINE AND SURGERY. Illustrated with One Hundred and Twenty Plates on Steel

and Wood; forming one thick handsome volume. Fourth Edition. 8vo. cloth, 22s.

DR. RAMSBOTHAM.
PRACTICAL OBSERVATIONS ON MIDWIFERY, with a selection

of Cases. Second Edition. 8 vo. cloth, 12s.

PROFESSOR REDWOOD, PH.D.

A SUPPLEMENT TO THE PHARMACOPEIA: a concise but
comprehensive Dispensatory, and Manual of Facts and Formulae, for the use of Practi-

tioners in Medicine and Pharmacy. Third Edition. 8vo. cloth, 22s.

DR. DU BOIS REYMOND.

f ANIMAL ELECTRICITY; Edited by H. Bence Jones, M.D., F.R.S. f
i With Fifty Engravings on Wood. Foolscap 8vo. cloth, 6s.

/fc

DR. REYNOLDS, M.D LOND.

I' EPILEPSY: ITS SYMPTOMS, TREATMENT, AND RELATION
V TO OTHER CHRONIC CONVULSIVE DISEASES. 8vo. cloth, 10s.

THE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL
CORD, AND THEIR APPENDAGES. 8vo. cloth, 8s.

DR. B. W. RICHARDSON.

ON THE CAUSE OF THE COAGULATION OF THE BLOOD.
Being the Astxey Cooper Prize Essay for 1856. With a Practical Appendix.
8vo. cloth, 16s. jj

THE HYGIENIC TREATMENT OF PULMONARY CONSUMP-
TION. 8vo. cloth, 5s. 6d. rn,

THE ASCLEPIAD. Vol. I., Clinical Essays. 8vo. cloth, 6s. 6d.

DR. RITCHIE, M.D.

ON OVARIAN PHYSIOLOGY AND PATHOLOGY, with
Engravings. 8vo. cloth, 6s.

DR. WILLIAM ROBERTS, M.D., F.R.C.P.

AN ESSAY ON WASTING PALSY ; being a Systematic Treatise on
the Disease hitherto described as ATROPHIE MUSCULAIRE PROGRESSIVE.
With Four Plates. 8vo. cloth, 5s.

DR. ROUTH.

INFANT FEEDING, AND ITS INFLUENCE ON LIFE; A
Or, the Causes and Prevention of Infant Mortality. Second Edition. Fcap. 8vo. cloth, 6s. V*V
»•* *e-
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DR. W. H. ROBERTSON.

THE NATURE AND TREATMENT OF GOUT. 8vo. cloth, io*.6r/.

A TREATISE ON DIET ANd'rEGIMEN. Fourth Edition. 2 vols.

12s. post 8vo.£cloth. ~~—~~~-~

—

DR. ROWE.
NERVOUS DISEASES, LITER AND STOMACH COM-

PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS-
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases. Sixteenth

Edition. Fcap. 8vo. 2s. 6rf.

DR. ROYLE, F.R.S., AND DR. HEADLAND, M.D.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.
With numerous Engravings on Wood. Fourth Edition. Fcap. 8vo. cloth, 12s. 6d.

DR. RYAN, M.D.

INFANTICIDE: its laav, prevalence, prevention, and
HISTORY. 8vo. cloth, 5s.

ST. BARTHOLOMEW'S HOSPITAL.

A DESCRIPTIVE CATALOGUE OE THE ANATOMICAL
MUSEUM. Vol. I. (1846), Vol. II. (1851), Vol. III. (18C2), 8vo. cloth, 5s. each.

MR. T. P. SALT, BIRMINGHAM.

A PRACTICAL TREATISE ON RUPTURE: its causes,
MANAGEMENT, AND CURE. And the various Mechanical Contrivances employed
for its Relief. With Engravings. Post 8vo. cloth, 3s.

DR. SALTER, F.R.S.

ON ASTHMA : its Pathology, Causes, Consequences, and Treatment.
8vo. cloth, 10s.

DR. SANKEY, M.D.LOND.

LECTURES ON MENTAL DISEASES. 8vo. cloth, 8,.

DR. SANSOM, M.B.LOND.
CHLOROFORM : ITS ACTION AND ADMINISTRATION. A Hand-

book. With Engravings. Crown 8vo. cloth, 5s.

MR. SAVORY.
A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA-

NION TO THE MEDICINE CHEST; intended as a Source of Easy Reference for

Clergymen, and for Families residing at a Distance from Professional Assistance.
Seventh Edition. 12mo. cloth, 5s.

DR. SCHACHT.
THE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE
ANATOMY AND PHYSIOLOGY. Edited by Frederick Currey, M.A. Fcap.
8vo. cloth, 6s. !

DR. SCORESBY-JACKSON, M.D., F.R.S.E.

MEDICAL CLIMATOLOGY ; or, a Topographical and Meteorological
Description of the Localities resorted to in Winter and Summer by Invalids of various

classes both at Home and Abroad. With an Isothermal Chart. Post 8vo. cloth, 12s.

DR. SEMPLE.
ON COUGH : its Causes, Varieties, and Treatment. With some practical

Remarks on the Use of the Stethoscope as an aid to Diagnosis. Post 8vo. cloth, 4s. 6d.

>z>l jo-
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DR. SEYMOUR.

ILLUSTRATIONS OF SOME '

OF THE PRINCIPAL DIS-
EASES OF THE OVARIA: thnr Symptoms and Treatment; to which are prefixed

Observations on the Structure and Functions of those parts in the Human Being and in

Animals. With 14 folio plates, 12s.

THE NATURE AND TREATMENT OF DROPSY; considered

especially in reference to the Diseases of the Internal Organs of the Body, which most

commonly produce it. 8vo. -

r
>x.

DR. SHAPTER, M.D., F.R.C.P.

TIIE CLIMATE OF THE SOUTH OF DEVON, AND ITS
INFLUENCE UPON HEALTH. Second Edition, with Maps. 8vo. cloth, 10s. 6d.

MR. SHAW, M.R.C.S.

THE MEDICAL REMEMBRANCER; OR, BOOK OF EMEE-
GENCIES : in which are concisely pointed out the Immediate Remedies to be adopted

in the First Moments of Danger from Drowning, Poisoning, Apoplexy, Burns, and other

Accidents; with the Tests for the Principal Poisons, and other useful Information.

Fourth Edition. Edited, with Additions, by Jonathan Hutchinson, F.R.C.S. 32mo.
cloth, 2s. 6d. ~~

DR. SHEA, M.D., B.A.

A MANUAL OF ANIMAL PHYSIOLOGY, with an Appendix of

Questions for the B.A. London and other Examinations. With Engravings. Foolscap

8vo. cloth, 5s. Qd. ~~

DR SIBSON PRS
MEDICAL ANATOMY. With coloured Plates. Imperial folio. Fasci-

culi I. to VI. 5s. each. *

DR. E. H. SIEVEKING.

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their

Causes, Pathology, and Treatment. Second Edition. Post 8vo. cloth, 10s. 6d.

MR. SINCLAIR AND DR. JOHNSTON.
PRACTICAL MIDWIFERY : Comprising an Account of 13,748 Deli-

veries, which occurred in the Dublin Lying-in Hospital, during a period of Seven Years.

8vo. cloth, 15s.

DR. SIORDET, M.B.LOND, M.R.C.P.

MENTONE IN ITS MEDICAL ASPECT. Foolscap 8vo. cloth, 2*. 6d.

MR. ALFRED SMEE, F.R.S.

GENERAL DEBILITY AND DEFECTIVE NUTRITION; their

Causes, Consequences, and Treatment. Second Edition. Fcap. 8vo. cloth, 3s. 6d.

DR. SMELLIE.
OBSTETRIC PLATES : being a Selection from the more Important and

Practical Illustrations contained in the Original Work. With Anatomical and Practical

Directions. 8vo. cloth, 5s.

MR. HENRY SMITH, F.R.C.S.

ON STRICTURE OF THE URETHRA. 8vo. cloth, 7,. 6d.

HEMORRHOIDS AND PROLAPSUS OF THE RECTUM:
Their Pathology and Treatment, with especial reference to the use of Nitric Acid. Third
Edition. Fcap. 8vo. cloth, 3s. m

THE SURGERY OF THE RECTUM. Lettsomian Lectures. Fcap.
8vo. 2s. 6d.
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DR. J. SMITH, M.D., F.R.C.S.EDIN.

HANDBOOK OF DENTAL ANATOMY AND SURGERY, FOR
THE USE OF STUDENTS AND PRACTITIONERS. Fcap. 3vo. cloth, 3s. 6d.

DR. W. TYLER SMITH.

A MANUAL OF OBSTETRICS, THEORETICAL AND PRAC-
TICAL. Illustrated with 186 Engravings. Fcap. 8vo. cloth, 12s. 6d.

THE PATHOLOGY AND TREATMENT OF LEUCORRHCEA.
With Engravings on Wood. 8vo. cloth, 7s.

DR. S N O W.
ON CHLOROFORM AND OTHER ANESTHETICS: their

ACTION AND ADMINISTRATION. Edited, with a Memoir of the Author, by
Benjamin W. Richardson, M.D. 8vo. cloth, 10s. 6d.

MR. J. VOSE SOLOMON, F.R.C.S.

TENSION OF THE EYEBALL; GLAUCOMA: some Account of -
the Operations practised in the 10th Century. 8vo. cloth, 4s. *'

DR. STANHOPE TEMPLEMAN SPEER.

PATHOLOGICAL CHEMISTRY, IN ITS APPLICATION TO %
THE PRACTICE OF MEDICINE. Translated from the French of MM. Becquerel *
and Rodier. 8vo. cloth, reduced to 8s. A

MR. PETER SQUIRE.

A COMPANION TO THE ''BRITISH PHARMACOPEIA.
Third Edition. 8vo. cloth, 8s. 6d. IL

THE PHARMACOPEIAS OF THIRTEEN OF THE LONDON
HOSPITALS, arranged in Groups for easy Reference and Comparison. 18mo. cloth,

3s. 6d.

dr. steggall.
students' books for examination.

A MEDICAL MANUAL FUR APOTHECARIES' HALL AND OTHER MEDICAL
BOARDS. Twelfth Edition. 12mo. cloth, 10s.

A MANUAL FOR THE COLLEGE OF SURGEONS ; intended for the Use
of Candidates for Examination and Practitioners. Second Edition. 12mo. cloth, 10s.

m.

GREGORY'S CONSPECTUS MEDICINE THEORETICS. The First Part, con-

taining the Original Text, with an Ordo Verborum, and Literal Translation. 12mo.
cloth, 10s. iv.

THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Verb-
orum, and Translation. Second Edition. 1 2mo. cloth, 8s.

FIRST LINES FOR CHEMISTS AND* DRUGGISTS PREPARING FOR Ex-
amination AT THE PHARMACEUTICAL SOCIETY. Second Edition.

18mo. cloth, '6s. 6d.

*-{&&**+* *&~^m%



Av

—©*

MESSRS.

jo—

CHURCHILL & SONS' PUBLICATIONS. 27

MR. STOWE, M.R.C.S.

A TOXICOLOGICAL CHART, exhibiting at one view the Symptoms,
Treatment, and Mode of Detecting the various Poisons, Mineral, Vegetable, and Animal.

To which are added, concise Directions for the Treatment of Suspended Animation.

Twelfth Edition, revised. On Sheet, 2s.; mounted on Roller, 5s.

MR. FRANCIS SUTTON, F.C.S.

A SYSTEMATIC HANDBOOK OF VOLUMETRIC ANALYSIS;
or, the Quantitative Estimation of Chemical Substances by Measure. With Engravings.

Post 8vo. cloth, 7s. 6d. ^~,.—.

DR. SWAYNE.
OBSTETRIC APHORISMS EOR THE USE OF STUDENTS

COMMENCING MIDWIFERY PRACTICE. With Engravings on Wood. Third

Edition. Fcap. 8vo. cloth, 3s. 6d. r ,.,. ,.., „

MR. TAMPLIN, F.R.C.S.E.

LATERAL CURVATURE OF THE SPINE: its Causes, Nature, and
Treatment. 8vo. cloth, 4s. .—

.

.

DR. ALEXANDER TAYLOR, F.R.S.E.

THE CLIMATE OF PAU; with a Description of the Watering Places

of the Pyrenees, and of the Virtues of their respective Mineral Sources in Disease. Third
Edition. Post 8vo. cloth, 7s.

#

t DR. ALFRED S. TAYLOR, F.R.S.

THE PRINCIPLES AND PRACTICE OF MEDICAL JURIS-
A PRUDENCE. With 176 Wood Engravings. 8vo. cloth, 28s.

| A MANUAL OF MEDICAL JURISPRUDENCE. Eighth Edition.

gi With Engravings. Fcap. 8vo. cloth, 12s. 6d.

(b III.

} ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
<$• MEDICINE. Second Edition. Fcap. 8vo. cloth, 12s. 6d.

MR, TEALE.
ON AMPUTATION BY A LONG AND A SHORT RECTAN-

GULAR FLAP. With Engravings on Wood. 8vo. cloth, 5s.

DR. THEOPHILUS THOMPSON, F.R.S.

CLINICAL LECTURES ON PULMONARY CONSUMPTION;
with additional Chapters by E. Symes Thompson, M.D. With Plates. 8vo. cloth, 7s. 6d.

DR. THOMAS.
THE MODERN PRACTICE OF PHYSIC; exhibiting the symP

-

toms, Causes, Morbid Appearances, and Treatment of the Diseases of all Climates.
Eleventh Edition. Revised by Algernon Frampton, M.D. 2 vols. 8vo. cloth, 28s.

MR. HENRY THOMPSON, F.R.C.S.

STRICTURE OF THE URETHRA; its Pathology and Treatment.
The Jacksonian Prize Essay for 1852. With Plates. Second Edition. 8vo. cloth, 10s.

THE DISEASES OF THE PROSTATE; their Pathology and Treat-
ment. Comprising a Dissertation " On the Healthy and Morbid Anatomy of the Prostate
Gland;" being the Jacksonian Prize Essay for 1860. With Plates. Second Edition.
8vo. cloth, 10s. ni

PRACTICAL LITHOTOMY AND LITHOTRITY; or, An inquiry
into the best Modes of removing Stone from the Bladder. With numerous Engravings,
8vo. cloth, 9s.
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MR. SOELBERQ WELLS, M.D., M.R.C.S.

ON LONG, SHORT, AND WEAK SIGHT, and their Treatment by
the Scientific Use of Spectacles. Second Edition. With Plates. 8vo. cloth, 6s.

MR. T. SPENCER WELLS, F.R.C.S.

DISEASES OF THE OVARIES: THEIR DIAGNOSIS AND
TREATMENT. Vol. I. 8vo. cloth, 9s.

SCALE OF MEDICINES WITH WHICH MERCHANT VES-
SELS ARE TO BE FURNISHED, by command of the Privy Council for Trade;

With Observations on the Means of Preserving the Health of Seamen, &c. &c.

Seventh Thousand. Fcap. 8vo. cloth, 3s. 6d.

DR. WEST.
LECTURES ON THE DISEASES OF WOMEN. Third Edition.

8vo. cloth, 16s.

DR. UVEDALE WEST.
* ILLUSTRATIONS OF PUERPERAL DISEASES. Second Edi-

tion, enlarged. Post 8vo. cloth, 5s.

MR. WHEELER.
HAND-BOOK OF ANATOMY FOR STUDENTS OF THE

FINE ARTS. With Engravings on Wood. Fcap. 8vo., 2s. 6d.

DR. WHITEHEAD, F.R.C.S.

ON THE TRANSMISSION FROM PARENT TO OFFSPRING
OF SOME FORMS OF DISEASE, AND OF MORBID TAINTS AND
TENDENCIES. Second Edition. 8vo. cloth, 1 0s. 6d.

DR. WILLIAMS, F.R.S.

PRINCIPLES OF MEDICINE : An Elementary View of the Causes,
Nature, Treatment, Diagnosis, and Prognosis, of Disease. With brief Remarks on
Hygienics, or the Preservation of Health. The Third Edition. 8vo. cloth, 15s.

THE WT
IFE'S DOMAIN : the Young Couple—the Mother—the Nurse

—the Nursling. Post 8vo. cloth, 3s. 6d.

DR. J. HUME WILLIAMS.

UNSOUNDNESS OF MIND, IN ITS MEDICAL AND LEGAL
CONSIDERATIONS. 8vo. cloth, 7s. 6d.

DR. WILLIAMSON, SURGEON-MAJOR, 64TH REGIMENT.

MILITARY SURGERY. With Plates. 8vo. cloth, 12*.

NOTES ON THE WOUNDED FROM THE MUTINY IN
INDIA: with a Description of the Preparations of Gunshot Injuries contained in the
Museum at Fort Pitt. With Lithographic Plates. 8vo. cloth, 1 2s.
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MR. ERASMUS WILSON, F.R.S.

THE ANATOMIST'S YADE-MECUM: A SYSTEM OF HUMAN
ANATOMY. With numerous Illustrations on Wood. Eighth Edition. Foolscap 8vo.

cloth, L2». ')'(/.

11.

DISEASES OF THE SKIN: A Practical and Theoretical Treatise on
the DIAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS-
EASES. Fifth Edition. 8vo. cloth, 16s.

Thk samb Work; illustrated with finely executed Engravings on Steel, accurately

coloured. 8vo. cloth, 'Sis.

in.

HEALTHY SKIN .* A Treatise on the Management of the Skin and Hair
in relation to Health. Seventh Edition. Foolscap 8vo. 2s. 6d.

PORTRAITS OF DISEASES OF THE SKIN. Folio. Fasciculi I.

to XII., completing the Work. 20*. each. The Entire Work, half morocco, .£13.

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE AND
DISEASES OF THE SKIN. Post 8vo. cloth, 8s. 6d.

ON SYPHILIS, CONSTITUTIONAL AND HEREDITARY;
AND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates. 8vo. cloth,

16s.

VII.

A THREE WEEKS' SCAMPER THROUGH THE SPAS OF
GERMANY AND BELGIUM, with an Appendix on the Nature and Uses of

Mineral Waters. Post 8vo. cloth, 6s. 6d.

VIII.

THE EASTERN OR TURKISH BATH: its History, Revival in

Britain, and Application to the Purposes of Health. Foolscap 8vo., 2s.

DR. G. C. WITTSTEIN.

PRACTICAL PHARMACEUTICAL CHEMISTRY: An Explanation
of Chemical and Pharmaceutical Processes, with the Methods of Testing the Purity of

the Preparations, deduced from Original Experiments. Translated from the Second
German Edition, by Stephen Darby. 18mo. cloth, 6s.

DR. HENRY Q. WRIGHT.
HEADACHES ; their Causes and their Cure. Fourth Edition. Fcap. 8vo.

2s. 6d.

DR. YEARSLEY, M.D., M.R.C.S.

DEAFNESS PRACTICALLY ILLUSTRATED; being an Exposition
as to the Causes and Treatment of Diseases of the Ear. Sixth Edition. 8vo. cloth, 6s.

ON THE ENLARGED TONSIL AND ELONGATED UYULA,
and other Morbid Conditions of the Throat. Seventh Edition. 8vo. cloth, 5s.
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Fcap. 8vo. cloth, 12s. Gd. each.

"We here give Mr. Churchill public thanks for the positive benefit conferred on the

Medical Profession, by the series of beautiful and cheap Manuals which bear his imprint."

—

British and Foreign 3fedical Review.

AGGREGATE SALE, 141,000 COPIES.

ANATOMY. With numerous Engravings. Eighth Edition. By Erasmus
Wilson, F.R.C.S., F.R.S.

BOTANY. With numerous Engravings. By Robert Bentley, F.L.S.,

Professor of Botany, King's College, and to the Pharmaceutical Society.

CHEMISTRY. With numerous Engravings. Ninth Edition. By George
Fownes. F.R.S., H. Bence Jones, M.D., F.R.S., and A. W.
HOFMANN, F.R.S.

DENTAL SURGERY. With numerous Engravings. By John Tomes,

F.R.S.

MATERIA MEDICA. With numerous Engravings. Fourth Edition.

By J. Forbes Royle, M.D., F.R.S., and Frederick W. Headland,
M.D., F.L.S.

I MEDICAL JURISPRUDENCE. With numerous Engravings. Eighth
7

Edition. By Alfred Swaine Taylor, M.D., F.R.S.

\ PRACTICE OF MEDICINE. Second Edition. By G. Hilaro Barlow,

M.D., M.A.

The MICROSCOPE and its REVELATIONS. Wf

ith numerous Plates and

Engravings. Third Edition. By W. B. Carpenter, M.D., F.R.S.

NATURAL PHILOSOPHY. With numerous Engravings. Fifth Edition.

By Golding Bird, M.D., M.A., F.R.S., and Charles Brooke, M.B.,

M.A., F.R.S.

OBSTETRICS. W'th numerous Engravings. By W. Tyler Smith,

M.D., F.R.C.P.

OPHTHALMIC Ml OICINE and SURGERY. With coloured Plates

and Engravings on Wood. Third Edition. By T. Wharton Jones,

F.R.C.S., F.R.S.

PATHOLOGICAL ANATOMY. With numerous Engravings. By C.

Handfield Jones, M.B., F.R.C.P., and E. H. Sieveking, M.D., F.R.C.P.

PHYSIOLOGY. With numerous Engravings. Fourth Edition. By William
B. Carpenter, M.D., F.R.S.

POISONS. Second Edition. By Alfred Swaine Taylor, M.D., F.R.S.

PRACTICAL ANATOMY. With numerous Engravings. (10*. 6d.) By
Christopher Heath, F.R.C.S.

PRACTICAL SURGERY. With numerous Engravings. Fourth Edition.

By Sir William Fergusson, Bart., F.R.C.S.

THERAPEUTICS. Second Edition. By E. J. Waring, M.D., F.L.S.
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